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™e meeting was cailed to oxder Ly Er, Frank Lorden, who
anncanesd that Covernor ¥iles would join thes Comrdssion in a short
timee Mr., soxden then called upon Hr. Livingston to read the
notien of hearing.

LY e LIVINOSTON: This notice of hearing will consist in the
reading of Order lio, B43 of the Commieaion, whieh was published
a8 notice of this hearing, and the resding of the order will
explain itself «= akipping the hending of the ordery (Yeading)

THIEHEAS, the hearing ealled by the (1l Conmervatiom
commission of the Stats of Now Hexloo for the purpose of cone
sidering the revising, =odifying snd amsnding the existing
proration plan for Hopument Pield, Les County, designated ss
(sder No, 33 of the Commission, heretofors roteazed to Febiuary
&, 1940, ocould not b hemxd on sald dats by reason of oconfliet
with the hearing on the Cols 1111 hefore the Subecommittes of
Interstate and rorelign Commeros held in tashingbon, Us L., and

HUHEAL, & written notice, so advising and unofficlally
doaignating Eareh 7, 1040, at ten o'elook 4, i, for the ro=
suzption of said hearing, wes sent by fireteclnss xeil to each
of the perties who had mads sprearante in the case 'wreln,

IT 3 THERFPORY UNRED Dy the Commission thel said wn-
offieial notice ia confirmdé and iareh 7, 1940, at ten o'clock
Ae ¥eg Gants Pe, New Moxico, 12 set for the reswption of
said hearing.

IT (8 PURT #8 < ik -0 that this order be rubliiszhed as

ILLEGIBLE



notics of aald hoaring es rrescrided by law,

LOHE st Semts Fe, Yew Hexieo, this BOth day of Februmry,
1940,"

And the rublication was made aas provided Uy law, end
the purposs of this order was Lo retain Jurisdiction of this
case by satting a new dats, the new mblication and setiing
of new date Ly order of the Comedasion,

I ¥B. wWoRUEHS Oentlemen, the Commission is yeady toc proesed with
the reossssd hearing.

Y WU LOVINGETHp Centlenen, fop your inforsstion, the tvstlnony
suded, Bt the hearing on Decenmbey ith, with Er, . .« Curtis
being interrogated,

B i, LETHE There i3 sorw Quostion as ¢ whebhor that testinony
iz part of this new hearings. I suggest the testimany slready
takens De mie a part of this hearing.

| uHe fLorPRCCDs We wonld aleo like, in the interest of axpedieney,

7

to ask that all other hearings before this Com:lussiom, in
sngincering matters, that Lhe mimites be considered an yart
of this homring, with the understanding that 1 thers is any
omisgsions in ths other hearings, bamwmdaell will be zlad to
£111 those omiasions; taking them up one at = time, If

theres is no objection, we would iike that to bLe so considored,

BY &, SUBLEHgE Thers am no ohjeetions.

Ly CUHTLE

beins called as a wiiness and being rirst duly sworn 4o tell
the truthy the whols UTruthy, and nothing but the trutly, wes
exanined Yy lrs Plootwood, and toatified as follownt

Krs Curtis, you are the omme i, D. Curtis who was tostifving
in this matter on Uecember 9, 1089, when the meetin; recessed
here until today, were you not?

A I an,
3 To connest up that :estinmy, 1 will ma®: you if you didn's, in

a general way, testify thet you were & petroleum oncircer in
the promation departmont of the Damasdall 11 Comany, and



that your duties eonsisted in heeping in toueh with loa Lounty
pools, partieularly Monuwens, Hew Maxioco, and that you have
accens to all thalr resords cm proration affeoting that fisla?

& I did.

You ware preesded by the fivst witness, By, Cad, of “tanclind,
Hithout going into the tegctimony he presented, ! will ssk you
if the swamtion ! gave is not vhat you, penerally, testified
to?

A It 1s,

o Your testimony endsd with the request that you outline the
present provation plan now in ferce in the Yonummt ool in
lea Launty?

A Ton, sire.

4411 you now outline that plen?y

A ™e prosent plan of proratiom in the Eonumen$ o0l provides
for the allecation of the pool on the tesis of 307 screage and
205 vottom hole fastor,

Does that mean that four out of five bavrels slloeated io the

pool are distriduted om the unit or soreage Lasis, and tha! one

sut of five is distributed under the formmla to bettom hole
prezaure?

Yea, 3ir.

2re Curtis, as engincer, have you had vndeyr your 4ireet supore

vision and authority the preparation of five bottom hole pressure

maps which we have with us teday, snd which we will uss as

&l

exiiibitet

A i haves
214 you obbtaln that inforsaticon wvefloeted on tloa¢ maps from
the offieial records of ihe Comservation (omfssion of the
state of Eew Mexiso office?t

& Tes, sip.
e Curtie, i show you what has been marked "Larnsdallts Exhibit
Hoe 1", and ask you to identify that,

A Fxhibit Hoe 1 45 & bol om hole pressure survey map of the
Eomment Fleld, lea (ounty, Hew Mexioco, as of April, 1338,

OY ¥he UVl EX90DE %o offer this i;. evidense, if the Commission please,



{The ex:ibit 1s placed on mmp stanl)

S, turtis, will vou get up there at the bomrd and fuel uzxplaln
£ the Commdssiom more 1n Jdetsll whe’ that oxhibit ls, what

1t g ows, and wha$ your conelusions mre freom that »xhicis?
#xnitdt Joe 3 18 @ bottom hols presmire survey mep of romwsent
riald as of April, 1808, The UVenument Pool is locelted in
Tewnships 19 and 80 “outh, Ranges 36 and 37 Xsst, T™is iz a
mep of the first orfieial bottom hole pressure survey nede in
the £iold, and made under the direetion of Npr, Staley's offlce.
At this time there wore 399 wells within the rield, 77 of which
woye included ip the Flrat pressurs survey.

The highest bottom 10le pressure reported was 106 pounds)
the lowest pressure reported 1182 pounds, or & differencs bee
twgen the hi hweet and the lowest of 384 pounda, The avarage
presaure of all wells surveyed was 1430 pounds.

tp tH1e map e Lottos hole pressures &s recardsd in this

urvey of 1536 are entered under eseh well., The color legend

48 thisi A1) wells gpysariang in the red aress have pressures

of 1500 pounds or 18sze A1l in the green areas ¢over & ron:e

from 1500 80 1349 pownde. The purple areas cover s rense from
1350 to 1390 pounds, “he next ares, the vellow, from 1400 to

1440, “The next higher, ths blue, covers a ranpe from JALO to

1499, And the opsnge rengs sovers those pressurss atove 18600

pounds ¢

The Homment o00) wes opened by ihe Amcrsds eofroleum
Torporation on Faweh 3, 1938, when they dmilled tha %o. 1
Scate D, losated en the Hil %ud of Je6e X, Te B0 Ly Do 38 Ve
Fpo the date of the Jlocovery until the date of thils au-vey,
or arproximately one year, there wipre U8 mwre wells cepleted
in 7w poole Duping thet same period overy well in the prool
rogeived & flat tep, or 100K to soreages silowalle. In the
sarly part of 1336 the zaypsdell (i1 compeny felt thui a
proration plan based ou 1008 sereags was not eguitauls within
the pool, and potiticned the Comsieslon to ehmnge (he method of
allocation, Az & result of that hearing, held in eiruary,

o
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1936, Crder hoe 82 was issued, This order chsnged Ll method
of allo-ation within Ihe Tield Lrom 100f In the field based

on acreace, to 80% aercsge and 80¥ to bottom hole presaure
factore Thla survey which, &8 [ mentioned belfore, wis ‘e
first or iuitial survey made in tha® pocl under “nder "o, 28 o=
pardon e - Lhis survery was aade Toy the purposs o gile
ninlstering (rder No, BB,

Frilor to discovery of thisg [eld, we feel thal @ aniipe
reservolyr was in equilibrium, that is, throughout the rosepvolr
on & &0 on plane or level the sams pressure axisted, ue suo
thet & yoar later, under a proretion plan of 1008 on aereage,
¥e have in the peol great differenses in prossure, and ehen
we have those differenses in pressure we have dwainase oxe-
isting from the high pressure to low pressure areas, Iin other
worde, one man's o1l 1o Lolng drained Yy anothor Dan. LRS-
dall felt that Order iioe I8 did not give cncugh to the pressure
faetor, and petiticned the Comsiseion for a re-hosring, This
ro~hsaring was held in June, 1336, and a8 & result COrdor Lo
35 wes lssued Ly the Commlszsion, This modified Urder fHoe 2
but elightly, the peresntage on acreages still beiny 40% and
the peroentage to the pressure fmctor still being 207,
lire Curtis, did . understand that prior to tiw dissovery of
the T1eld b the Amersds 1i was generully $iou kit thet on
the same plane, in the svoumd, in the reservolr, all preusuroes
were the same?

“heat ls riht,.

Ar’ o0il was not =igrating?

Ko, it was not, The :me wes above the oil, thon the ol and
the water below that,

You say on that map siown thapre, about 4:. year later, wells
havin: been drilled and produced under a flat top allewsbls,
these pressure differc-tianls se$ up?

Thet is egrreot,

14 yor eay that all of tha wells in the blue arees toms within
tie seme reange of pressuresy

{ dicde

ol
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~het is “hatt

14560 to 1499 pounds,

Toes that mear that Lorweon that rmsnge there s no drainare
betwoen wella in tha' mrea?

Hoe That eolor iz used for pressurcs from 14560 to 14U pounds,
go *hgt there will be pressures within the blue range that nay
vary aa much &s 40 pounds of sach cthew,

s you have any knowledge of the porentisl AbIlity to preduce
at that time? 1‘

Yem, Blre At thar tlse, iprpil, 1806, there were wells in the
pool whleh were tosted, Incidentally, woet operators mshes an
initisl potential tesd of scne sort. Theyre wore wells in the
pool oapable of producing at the rates of 80,000 berrels a day.
sther wells, lezs then 100 barrsls per daye Inaidentally, the
1ea County flat top allowmble given Homument was somewhaet over
a Hundred barrels per day, 80 we have a situation of scme weolls
being allowed o produce S0 capaeity, and other wells, with a
hizh potential range, bLeing sevarely reastricted,

4 100 barrel well waa 2llowed to produce up to its capecity,
wide cpen, and & twenty or 2hirty thousand barrel well was
shut down to that point?

Yen, 510»

zad 1p 1t youp opinion fhat deainesge existed?

Yo, pressure 4:fTerestisly set up and csused dreinegs: fron
one propsprty to another,

could that have beon recedied prior to April, 13367

Yoz, [ balieve it eomls have heen,

How"

If an allocation formuls had been used that ept the pressure
85 noer egual as poss’ le tApsughout the fleld.

Ype Curtis, will you identify what the reporter hes maried
*rartnll S0, 277 711 wimbt 1t 187

Bxhibit Yo. £ 18 8 boiton hols pressure survey rer as of
April, 1937 of the domummt fleld.

Cr L, FIUETR oD Ge would Yike o of fer that in ewidenes, i tha

..



Lonzisslon plesse,
w411 you explain to the Lomxission wanl Lahilibit Noe £ sluows,
sl what your coneluslions are frowm thoel exhiLiky
Fxitit Noe 8 1 & zap orowing ghe results of the Lottonm “ole
presaure survey made by ihe NobLs rroeration Offliee in April,
17+ ineldentally there were surveys mede in July, 1938,
Getobey of 1038, and Janusry of 1087, hesc werc all olf.cial
BUrVeYSe 6y, however, 414 not pmke maps of them, This showas
the yearly period star:ing with Appril, 1038,

AT tils time thore wore 360 wolls in the Zomumernt ool,
or an incresse over ipril, 1036, of HYO welis. inecluied in
he survey of Aprily 1GG7, were 31U wells, with the Y.l hrat
recorded pressure belng 1483 pounds per sguare inch, and Lhe
lowsat recorded being 700 pounds por squere ineh, or a 4ifTerence
setweon the highest emi the loweat of 7350 poundse he asme
color legend was uned on ihie map as on XhALLC Goe iy and
was used throughout on sur exhibits,

This zap s':ous the 8vits of cne yoar's operation under
& praration fowmula baaed on 802 screage and RO botbtom hole
pressure reactor. Inspsgtiom of the map shows there were still
great differentials in presoure within the 1oolse 7The agnllcation
of this forauls mmy have done sgome good, but it is apparent
that 1f ¢t e Dottom hole pressure fectop in the foremilas hadl Leen
sroater, we probably would not have had the real boitom nole
presaure differentiales existing in the pools ¥We sti:! relt
al this tlme there wes <relnage froc one propety Lo another,
wag that dralnage still the result of differsnces ' n orepsupes
it lme
Sere does that drainare cecoup?
mtosen the high pros:ure sreas and the low pressure &Rragt.
1 will dealn Prom 8 lgh Pressure ares 0 & low Dreasurv Ares,
Jone that mean there was dminage Detwsen wells in ‘M amoe
color ares, A8 woll &8s %o Jiffepent eolora?
Tas, it may be possible, within ar ares, that the presgure say
vary es mucix a8 4: poamds to the square inch,



“hia exhibilt (indieating enoiler zap on mep stand’ has Leen
pepied TiRNILLIS loe 8%, and . W1T1 sl you to agaln denify
thnl au that 1t ey o ednltred in evidence,

i GRALAt oe O Lz & Wotton hole pressure survey smy of the
vonupent field ma of April, Ld.

80 iy tiaaWnoopg Be sek thaabt 1L e admitited lrn evidoutss

. LI you  szaln explain wiab that mep showas end vhal your Cone
cluaions sre?
Thig is snothor bobton Lwle pressure suprvey mepr of Lhe Lonunent
field made frow Lnd offleial survey &, the o be rroraticon
vfilce, wmde in 4pril, 1038, There wus a survey =ade in
septeuier, 1907, i, we i meniicvned before, we took the
yearly interval beginning Apwril, 19386, At this tlue 405 wells
vad Deen driiled in tlhe ropumeat Cisld, oF an lncrekss, Since
April of 1947 of 10U wellus In the supwey of Apyril, 103,
455 welile were lneludeds

The naxlime prossioce recorded was 1438 pounds [oor sguare

inGiy AuG the mindsws SO2 poulds pyr eguare Ingdy, or &
differense Detwoeen the i hest und lowest prewsize of GV pounds
por square inche Thoe aversge of he 48D wells included in the
Lottom hole pressure survey was 1541 pounde. This zuivey was
made ane year after the suprvey shown on Bxhivit iive 8, and
sviil swws preat differentials in pressure existed witiin
the pool, with resulting drainage {vom one property Lo anobi.op,

B SHe DELINGEAY  HRL1 you zive, from Ixi:ibit jice 8, tho sversge

bolttow hole pressure’

13556 pounda,

G SRR P ERRL#! 1 |

e

% mes again will you ldencify what hes bHoen meried Yix' . Lib iig.
4, 80 that it may Lo sgdnizted in evidense?

£ CETIGAT 0. 4 15 & otiton hole pregsure gupvey mep ol the
“onmaent Field of April, 198d,

G Tl FLA DAL We esx b L Db slmitied,

<111 you explain TxBILIE Loe 4 to us?y

oo



EXNiDLE Hoe 4 13 & gindilsr map, made iz a sintlar meunery as
the other survey waps mde, and shows the Loftom hole pressure
sucvey made by the {obba Froemstion Uffiee in April, 1880,

At thig time thoro wede 404 wells in the Flald, or an
1ncrease over April of 1033 of 16 wells. In other wordas,
during the year betwesn spril, 1935 snd 2peil, 1983, Lhere
zore only 16 wells gomploted o the pool,

In this survey there were 438 wells, thal 18, in the
bottom hole pressure survey, with s maximmm bottor hole pressure
of 1451 pounxis, mnd a ninimm of 884 pounds, or & JifTsrence
tetwoen the two of 627 pounda. The aversge of the 434 wells
ingluded in the survey was 1380 pmmda per squaems neh,

A% thisz tizme we find but 1little difference in the pool,
in that there are still zreat differsnces in pressume, with
rea:lting dreainage fyon ane pyoperty to ancthor,
re Curtis, hore is " ibit Wos Bs W11l your identify thet
one for us?

Exhitit Ho. B 1e & bolltom Mwile preussure survey in the Hontment
1eld as of November and Degember, 1339,

e TLAINCDE We ssi thaet 1t Be ednitted in evidenes, 10 zou

Y X

please, sir,

7411 you axplalin that L us, ¥y, Curtias?

Inls i3 2 map showing the latest Dottom hole pragsure gurvey
by the Uobbs Fropatlon 2Fflee, and war Just scongleted in the
sarly part of Jamwary. Ve have shown 1t az Hovember and
Degorber becauss tha Mulk ef the work waa done them,

ihere wers 49% wells in ths field, only nine nove wells
than are stowe in April, 1039, In other words, Llw “ield is,
for all praetieal purposss, fully developed,

The raxirmm pressurs precarded in %his survey is 1307 pournds
per square ineh) the sinimes pressurs recorded iz 385 pounda per
squeare inch, or s differsuss Letween the highest and lovwest
presgupes recorded of J78 pounds per sguars inehs 7Tho avorage
for the 445 wells wilch were inglnded in this surver was 1300
POUNis per aguere (nchs

n thio map, me woll g8 on the otheps, se ol find grest

i 1y



differsnees in pressure 1 the reservolr, iines April, 1048,

the ailocation to the [ield hags Loen Lased on the 500 seromge

and BOL bottom hols pecssure Lormule, and todey, & shown baek

on the carlier mape, we silll have . reat Aiffsronces in pressure,

with presultant draingge fyos one proparty to srather,

Pre .urtis, &8 | understend Yxhivit Yo, 1, 1t 18 the vesult
of & vottonm hole pressure survey made prior to Urder Yo. 22
or 33, and shows the ves it of W0: gerears, 1o “hat ! hed
Yo@y 81T

TR i1t Doe 8 shows the Loliom bole prespures se  Lnder Jpder
Loe 88 for about three woniha, and under order [u, 33 the rest
of the perioed?

ek Bire

The next exhihite, Hos, I, 4 and B, sz [ understand, are the
results of the application of Urder o, &8y

That 1s right.

That hses never been e anged Irom tiwt year wni

sy Bire.

And that i{s the 507 seresge, R0 bottom nols Lress. et

8 ige

That red ares shows wells which have botiom hale pressure of
1500 pounds or leszal

¥o8, 8ire

That ls thwe lowest prezsult ares soown’

12 the lowest we he ¢ used,

,ﬂ.
e
S

o

113 you expliain why tho relative azount of wells & own in the

rd ares increuse all thie wAy scross PPom S xhibuit Ve Y Lo

LEEiNAL Hoe BT

he red area should inorsase Leeause 1t includes a.) press. res

below 1300 pounds per squame inch, and as withdrawsis are made

frox the fisld, the whwle field averwge L4 ;oing down, so

naturally there would e more wells in the red ares,

Is it your opinion the wslls In the red area have, or have not.

drained oil from other welile?

Yon, Looause there have been differsntiule in proezsure, Those

in the red area have Lower pressurer than “he proeng $oose in
. 5



purple sres have higher than the groen,

#hat has hesn the prectiee &8 to bottom hole pressureat ;low

oi'ten ars they taken?

Sottom hols pressures Have Laen takwen b, Lhe Jobls iroration

off1e9, and are atatic bottom hole pressures after a 24 or

S&-hour shut-in periad, at a svbeaes datum of 200 feet, or a

point 850 feet below zes loval, .

ie 1t pocsible there are wells on some preopertiss Liat are

loss permeable and wo 1d require & onger tine to slovw the

hizhost dottom hols pragsure? Would 1t bs nscesaary, per.aps,

$o ahut some vells in lonmper than others o et the mmxisnm

riggsure in Lhem?

it uizhd 0 nredssary .o S cases. There ray be ’ﬁa:a&s vells

wiicly, safter beln: ahut in, would not reach *he maxisum Dllde

up pressure within 44 o 36 hours.

A3 an engineey, would youU a&y any sueh opearatsor should Le given

2 longer time, or should the pressure hHe talken the see ag the

cioar wells?

%6, he ghould De ziven gn opportunity to reseh he meximm

PIRsaUrd.

I notice egross here {imli ating) the fleld stope abruptly

st this south beundery, ss shown by the heavy Dlesk line,

That line iz ahown on xhiLits Yos. 3, 4 and B, and it i

callad the HZomment-Funles A1fiding line. A rearin: vas had

bafore the Cosmiazgion, | helleve Iln Hay of 1937, an'i s &

=531t of this heering an order was made by 06 Uom linlion

zetiing this boundery Tine, effeetive Ausust Yy, 1037, asg the

boundarry 2ine Detween what is known as the Conice ool and

the “enument oole IFlor %o that an enpincering comaittee had

gt the bLoundary at e polnt Lhree~guarters of & alle south of

the lins later set b ihe . ancisnion's order,

You don't moan, by earrying (he naps 1a that way, twt line

i3 the plase whore %:ls [leld stopa?

1Dy BiT,

It le simply s offieial dealignation, whi-h you ave beer usingt

oy the area nordh of 1@ 1ine we Lhe wolls novkh of Lhe line
18w
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are included In the ropoment £2e8ld proration sohweduvie,

» noticed when you told tin number of wolle in the Iield, you
shen told ihe aumber of wolls in whilcsh the Lol s ols press res
ware recorded, As I reenll, the nunber of wells si3n reconied
Pressures was le#s Ltoen the numier ol wells 1x e Jlelds I8
thers any oxplanatioen of that?

Tose There may hwve osen & few new wells In there wilch wers
cocpleted shortly after “he survey was muds. ilso, in low
pressure areas there isn always a zood mumber ol wells in which
No pressmws was taken begsuse sush wolls hed low Lottom hole
presusure &nd woull recsive only that pertion of ithe allowable
sllotted o sereage, or an 30% flat top.

vhat &1d you say that now the asverage [ield Lotiom Lols preasure

187

1300 poundae

S averege’

in average of the wells included in the survay, or 44D.
indder Cpder Noe 38 do wii wells with & pressure wunder 1300
pounds get the sems s louable, if they oan -ais itV

17 79

xplain whyt

Incer Crder o, 4, tie aversge o ihe three loucsi pressures
in the field, or 8508 of the bighest recorded pressurs, wWilche
sver of bhose Lwo haprens to be the highest, lg useds The
worzing of the order has Leen sueh that 807 of the Ilghost
pressure haa elwkys beé:n useds In Jsbruary, ol 1040, the
mazirtim pressure recorded wae 1307 poumdss 408 of thab was
1115 pounds, In thw operatlion of the fopmula, every well with
2 eilowed

fpo

a pressure of 1115 pounds por equare ineh or less
g 0% flat Sop allowable, o 47 Larsels - @r 3 Larrels,
unleas incapabls of mmhking tha!i machy &nd thon LU 1s wllowed
what 1t oill mule,
Tou mean thet iny' well that can nmite O barrels is ailoved %o
sake that?
Tone
shat is the hisnast sllowaole any well can ;wif

w15
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68 Larrels.

it renges from B2 barrels down to 38 or lesa?

Dowy o 35 or less, Theme may be some wells thet rmie cone

siforably legs.

28 an enginser ean you tell whwther sven with a onswpoumd

¢ifference in bdottoxm hols pressure, “hat will seauns oil to

mirrate from an aren of  resier presaure €0 an aven 5 lesser?

Tou would have a pressurs different il which would Bo very

s1light,

Tupposs you have a dilTersnse of J72 pounds, as your map ahows,

between the hichest and the lowesdt pressures, Hould thers e

mlzmation from the high 1o the low in 8 case 1ike Lrat®

Yes, there willl bo mismation from the high pressure gres to

the low preasure area,

“ith that great differsznoe, would the migration of oll be

exbensive?

You, you would loek for it $o be.

18 1t your opirion ms ap onsineer Lhet on &l five f thene

ex»itits there s shown dralnage of oll from one man's property

to enother that hme ecn golng on froum the leoginaing of the

field and is poing o todayt

That g =y opinion,

that 48 ths remedy you propose for that?

The remedy is the uss of & bottom hole pressure faotor of

greater than 207, In other words, a provation sghedule which

woul = sive leas 1o mersase and a groster pereentaze to the

bottom hole pressuire Faelop,

Tould you sugzest %o thc Jommission fust exactly low that be

done?

A3 1 racall, we sugsestsd before, buov in 1938, & formls

giving 885 to acreage and Y84 to Lottom hole prossure fastor,

That would cive you, ovor & peried of ttme, ordinarily uriform

rressures throughout the poeol,

i you -~mke that rescoandaticn nowt

T doe

o gou thinke §t iz moeded wore, or less, now than in 193567
=14



b onps ueen neaded all slonge Fradbably more now than then,
sines the poel is now IMuily Asvaloped,

would the enmctmant of asuoh & formmils e amsidared hy
mmsineere a8 a8 porfeet asiubimm?

e, 1%t wishd not D2 & pordset solwilione  In othar wiila,
enineers recomuand tho. vhe mosl porfset plen weul’ o & plan
of 1035 woiLliom OIS prusiire.

1o i1 pessible thal in  Iving TEE fo botkom hals prOsIuPe, S
wolls might decline vary rapidly, or $o0 repldly”

Thay would deelins lez: Lhan under the pressnt fope. ke

songtd At De diffiiult to sdjust any differences that micht erop
up on & 85786 besiel

Yoe ihe plen ecull wird sc Luebt 4 high pressurs well which,
£or some Temstn, w¥as given too wueh &ilowable, woull be lovered
poriaps during the Tolliowins survey period, erd Lobween Lhat
period end the next would have less allowable, ec that the
overe-all durin: the year would GVevRge,

can you tell whethar (U Lo possliole Lo accurately deborsine the
sxount of oll in place under seeh tragt in ithe lumowent [ ooly
owetieve we coull poushly deteyrine 1%, Lut L 0oty Lelleve
& aecurrbe euduzh agtlseis eould Le arrived &L for zllowable
within the pools, Forinatsly we do Twmve two factiis sepable
of acourabe meagurerant, wd thet ls hs geresge o cagh wall
and ite etpile bottos hole pressure, n the sbaence of othep
fastore [or the prapor catlmation of resorves, we have these
tue fastors Just mentimed wileh, Af applied te tihe ypropmiion
formuila, should koep uniform preasurs Liroughoul the pool) with
bt 1ittle drainage betwesn tvects.

o T undersrsnd you eorregily thadt sour thought is in 4hila
regsacandatlon that aines we cannot asceriain accurstaly the
sngnant of 01l under ssek rroperdy, thal epplying Uiis bottom
nole pressures formuls woull stop dminage, snd ihorely every
van's oll would stay Leneath bis own propapty’

ez, i balleve Lhat ig  rug,

Eve you ealeulsted whil Lhe minirnse allowsble on $ig 7HeR6
Lasis would Le?
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In February 1t would have besn 855 of 47 barrels, or an ine
eresse of twelve barrels a day.

In your opinion wiil twelve berrels s day repay lifting costs
in the Monument Fool¥

I pelleve on an aversare it will pay & reasonable liftin: oost,
#ould that minimm be 2 sonstant minfmm, or would thare Te a
chanes Lo get a yrestsr onst

Ho, in some cases it would e on A temporary basis. I van
mizht get the twelve Larrels on ohe survey, and on the nexh
rreasure period the noxt man might get it

In oonelusion, Eps Curtls, you recovsnd that the .omiasion's
JTaer %0e 33 be modlfied so that the forsula will be 267 on
acreage and 787 bottom hole pressure fastor?

i 8o,

“Fe TLoooTwoclzg That i all,

LA HAT.UN By Mre Eveus
#1411 you tell how mmny barvrelsz of oll have Leen withdrewn from

the ronument field hetwean the dstes of the (irst suwrvey and

tha dates of the last survey?

The {igures ! have ahow that as of lLeogember 1, 1830 -- this is

& rough figure, waz 31,006,000 barrels from discovery, el as of
Janusry 1, 1936 - the earliest day 1 have im Apyil, 1958, the
map there, wes B&,000 barrels,

Go about 50,000,000 barrels have boen prodused Letwsen thess two
datest

Yos, sir,

#ith that amoumt of produetion, 40 ¥ou, &2 An engincer, Lellasve
s drop in bottom hole pressure, sverage for the fisld, of 130
pounds is an indication, in a genersl way, of rood operatlom

or poor opsration?

I think, in & genoral way, 1% stsws good opesration ifhypoupgh Lhe
field, 4 pressure 4drop that has amdpunted $0 -~ vhat 4ld you
say?

130 pounie?

¥erely sn eight pound pressurs dyop for one million lerrels of
0il produced,
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in a gensral way, you would not feel there had been mich waste?

Yot a tremsndouva anount of wasle, noe

Ui Dy Mp, Seth:
#guld you mind peinting out on the map the locatiom of the
‘arnedall leases? I understand they are all in one body?
Yes, sir. The Beynsdall Cooper lemse is locatsd on the T§ u
of iees 18, Te B0 Gap Yo 36 Fop and the Wh Wh of Jece 7, Te
BO Cep Re 37 Tey und eonsliabtas of 320 asres,
#ight wella?

Y". 8 1’ L 4

You indicated in your formmila you would reduce the formla
en some of the lowsr units to & possible 12 barrels per day?
Thet s what 1t would dej An & flat top allowance of 47 barrels,
wilch was nede in Foliruary, W we ;. 867 1R =e i¥ ia A 11t%)e
over sleven, but the Prormtien Office alenys carries whole
figures, 80 1 onllsd it twelve,

1 wonder if you have esleulated the allowsnee Zsrnsdall would
have undsr the sume gonditiont |

Ho, { have not made the caleulatiomg 1 ocould make it

it would be rather interesting to Jnow shat they would have,

HATION BY My Sathy
Those maps indicate the low pressure aroas are particularly

R N T
gf’««i}g&d S haR

alon; the south line, the line Letween Homuzent and anios?
hat 2:0Wws & 108 Pressure Aredy YO8, Bil,

LR you explain that?

¥y explanstion of that is that those wells prolably have had,
wier the preassnt proration formils, & larger slilowable than
they ahould have had.

ian't that a very tight areat

L understeand it ise

You sare not familiar with conditions theret

Hot perscnally faxilisr, Towever, [ have nlways understodd that
sone wells wers very Alfficult to eomplete in tha® area.

A tight ares, or one of low permeabllity oxtends along there?

- e
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Ul SAACANATICH By Xre DBuysi

ol gou have the Copmizelsm peavete Homument ac Liwb gll
pressures would be unifern? So that all pressures would Lvecoswm
uniform?

G0 that they would be more nearly uniforms

If they wors completely v iform you think there would be no
drainsge?

1 think Af the pressures were completely unifors there would

e no drainage.

Ia there quite a variation in poerseablility in the leldY

Tes, I think Boe

aonld you think a men that had a barrel of oil in a highly
perumocable aresa would be sntitled to the pume pressurs as a

low permeabla avea?

: Biink svery man ls ontitled to produge the oll under »is land,
Ly you lmow the relationalip of permesbiliity snd encrgy re-
quirements for Lringin: ithe oil to tie bore hole?

‘here will be mbre enoy

You were present hope wimn e, mscat prodused hic formla
wnich shows the enorgy reguirezmsnts are directly in propertion
to t o permeabllity of o well®

Ciie FLAUTwouDg 1 dem't want to be highly teehnlisal, and we want

that record to be pert of this hearing e
Lo you know that to be a faet? He hes testified a2 & petroleun

enzinsar,

Corre FTEATECCDY Al 1 want is an agveensnt b all that the Yobls

racord De uade & part of this record. %e want it iy «e wve
would prefer to have it & part of thias record,

Mie AY: g camspn't the obbs heawdng the previous hcaring’

Flle & T o0t it was, &nd we would be plad fto Lkve i mmde a

part of thils record.

{ will ask 1 you emn answer that question?

i% will take more of & ongineey than 1 am to tell Lhet.

Tsn't it direetly in proportion?

¥ Leileve it is im the ToPrula e~ | g1 nOt SEPLE n.

If s san had & barre)l of oll in & tight area the relaticnabip
wlie

iy reguired in an ares of low poraesiility.
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would be ten to one - 1t wouls require ten times ses much energy?
It would tale nmeore,

It would #ake ten times as rmeh, besed on this foreuiars

Hea,

“here would he gef that norgy?

in the gas dissolved witl:in the olliy possibly with the geclude
gas}] poasibly somes {ryee gﬁl;

If he used more enoprgy would he heve s drop in Lobttos hole
sressure?

Ho, [ don't bellieve Lisl NOCBIBAYyY.

iy would he need more Lottom hols prosaure Af e [ would 1ike
to know why you would 1ike an egualimation of uottom hole
pressures if they have nothing to 4o with reasarvair energy?
There ls & great desl of reservolr energy, protmbly nore than
will sver be needed to move the oll there,

W11l you explain to the Comalesion why, if s »an hes a barrel
of oil in a tight ares, it reguires Len times as mueh energy
te ged it out?

He may not have as =ueh o1l under ‘s property.

I 414 not say thmt, How will he produse hisz barrel of oll and
use ten times as much enurgy without a drop In Lotton hodle
pressure’ LI you equalise Lottom hole pressure you will isap
that =an from produsing bLiia oil.

Ko, 1f you egualize 1t, he will pet more oll,

iiow can you equallize <= if you restrain him from using that,
you redues the oubw-go.

if he redueces the preassure in the vell, on statie prespurs tests,
arel is glven erough tims to gt the maximuos build up arcund the
well, he =y not have as mmuich oll under his propsréy. ertainly
there ls much energy in ilhe reservolr, certainly more than
suough to move the o1l to the well and up to the surlnce,

You went o say he cen use ion times as much energy, and still
ave the asme boatitom olo pressure’

LO BBy Use DAY envIyy ~-

{ nterrupting) dnd atill have the same Dottow hole yressure’

In ifting 1%

Uiser ten "ipes as much enopsy o et visn a3,



A dot pedtting his olil, he ey have lese Lo got,

i That is not the gquestion, How can he use ten tines as much
energy %o get one ba.rel ol ¢ll as is needad to et & barrel
of ol in some other well, and not have & dpop in bottom hols

pressure’

B

Hevertheless [ still think ths pressures should ue mainis ned

o a3 noar equal throughou! the pocl as posailLlo.

iee iab ATAT B Dw Hre  loebtwand:

W Hre Curtie, do you find you are alone in bellsving ir ithese
eny; ineering prineiples you have advocated hers tils sorming?

4 Yo, sir, . have known an heard of a number of other ongineers
who have advoented the same principles,

o~ Er, Curtlis, the jonoralle Uirem . Dow, of this stete, advised
by Judge J. C. feth and (orl Idvingston, wrote a paper w:ich
wae published by the Minsral Law Seetion of the American Har
Asgoglation, and in that paper he states, "t taking ef
bottom hole préssure moagsurements permits & more accurate
emtrol of the regervilir energy” -

D7 Tk GETHr Hre Dow is nol an englnser,

Loid
K&

COe TLURTRULOE He s s very eminent Few MNexiean whose opinion

I value very highly.
S JOti, BRE BN engincel, asMo with Kre oW, Judge el and
Lre Livingsatonty

o8, &ir, I think their conclusions are self-evident,

o

in that seme volume rubliahed by Lhe Ameriocan Dar Assuelation,
ire ‘lobert K, Hardwicke, an attorney and engineer of 'aspt soprth,
Toxas, who has frequently appeared heye in this stats, stated
“the ereation of low prezsure arees causes dlesipstion of
regopyolr energy &nd alse caunses deamaging eneroschment of
salt water thereby bringing about undergrount waste, which ia
ansther way of aaying that the ultimate recovery from the
pool will be less than 1t would have been 1f sfficient proe
du-tion practices had veen used.," And he also ssys, ‘n tha
samo paper, “Sho proporty of one operstor mmst not, in sfivet,
be -iven to snother by & diseriminatory mothod of allocation

w.ich results in dyvaivage whieh '8 not arlfe-set b crunber



drainega”, 0 you 6
in that reapect?

gree with englnoer and lawyer fardwicks

Yos, BiPy 1 agree wi il hime
m July 19%h and BO%h, 1989, here In Janta e, the [nieratele
Lil vompeetl Commizsion held & mosting, et wiich Lime overnov
ow stated, "There are three ways of measuring wasts in an
0il field: the pate of drop in bottom hole pressure, gus-ail
reatios, and irregularity of water sneroachment”, 4t the same
meating Colonel “mest Thoupeon, of the Texas Railyoad Cone
mizsion, stated: "se have foumi that certainly thare 1z a
cireet relationship betwren the flow and boltos hols presaure
ronction”. Also the Advisory Committee on Teonomice %o that
Lomsisalon, & commitiee guuposed of ir, defolyer, ir. Sacie
and Yre Pogus, »eported thwet one of the two principles wilch
smbody the fundanentals of conscrvation are “equitysss.get
competing interests be dome by opereting wells in sugh manep
that oross drainage 18 nin.mized, The several propertins Iin a
single pool ahae'l be go prrodueed that the development aof
presaure differentials within the regservolr is nininized.,”
Also snotheyr gentlemam, not an shginser, Senator Clint inmell,
of the “tate of Texan, stated: "It scems fumny to look bLeek
and to think that we sver had an i{dea %0 allow & poor wvell
ta produoe as such 8g & 29od onse e eannot sy thet Leoguae
sagh of you has holes In the ryound you are antitlsd to produce
the same amount of il

r. Curtis, . have read & lot of excerpts here, aud I
wlll not ssk you to coemomnl on each of them, Do any of the
austations 21ffer, or interferes with the prineiples of on.inesre
ing you have been sdvecating, or are they in sgrecqsnt with
those prineiples, in generk! precticet
i beltave they are in apreements Those gontlemen have steted
in & moch better fesiion than I have, the ssmo prineiples,
Aeropding %o the minutea of & meetling of the ‘lobue 'mgineering
Tompittes, hald in anta e am Jume 11, 1088, s repert was made
to Hre Tlenn Stealey By r sapesial compdttee cormposed of iy,

284 T
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Fe le wanlstrom, of the o tanolind, ¥re e s Chrietie, of
the imersds, Mr. Lloyd lray, of the oSulf, Mr. . . Heath,
2 othe Sun 041 0 o eny, end Hre t0lin Yae, of the [helly. In
this report these zentlemen, after stating thelir reasong Toy
net regomwending %o them the use of potential factors, {owing
rreagure, bulld-up pressures, ond thicknass of pary formtions
ae elements in a propstion formula spplicadble to the Lonuwment
Fiald, stated that sereags should be snnaidered, and that
static vottom hole pressure, defined as Sé-hour shut-in bobtom
role pressure Ylm the Lest wnown factor to yrovent drainsge
peross property lines, It 15 aleo an index ss to the proper
funstioning of the produsing rescrvolr, thus serving to promote
conservation.® Do you belileve these pentlemen, ¥r, vahilastrom,
Lre uvhriatie, ir. GrAy, Lv.e Teath anéd Ny, Vam, wers coroeet in
that report?
YeB, .1 elleve thay weaic correet In thal report, wxl they also
exprossed the opinion of & large mumber Oof englnocPse
S0 you kmow who ¥, J. . Hooten 187
o, Bir,
4111 you btell the Lommlesion who Mr, Yooten 187
o was, in June, 136, cmployed dy the ftanoliind 01l Cowmpany
az division engineey; out of the Vert vorth ofice.
im ‘une 18, 1038, Lr. scoten testified st & huaring Lefore
this Commisalon with referents to Urder loe 28, sovering the
“onument £ield, as followsr "iny method employing Iotton
h0le pressure would 1gve 0 ba in operebiom for some length
of time to destarmine hovw pressures range, going up or down
o- egualiEs. As long as bottom hole preasures are included
the plan can be nmodified Irom time to time ms desiired.”
Ala0, "one hundred por cent bottom hole pressmure is the aosl
desirable plan”, and "o pselect the plan at thw atsrt of a
field, { would seleet the 100% bottom hole preassure., 1 think
bottom hole prezzure =ould attain results thet are desired in
she plan, that is, to prevent physieal waste,” Mr, :ooten
was saked "ihy 4c you think 1008 bottom hele pressure betiep
than Onder Hoe BRYY 40 ¥pe vooben snswered, "It would

-l0m
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prevent waste over & long period of tlme.,® ¥w, Pooken wae
also ssked, "You snaweped your questionz that it wap ‘rue

the nearer wo aprroach: 1008 bottom hole pressure, t9 wore we
woy LA __';‘;ﬁ.vis to  othtom hole pregsure, just that mueh nosrsr we
gl some %0 the nolnt of minlndsing to the awallsst depgree
Irginage aeress ~roperiy lines?™ and ¥r, Footen anaversd,
Traat ia true”  Ur, allinsep, of the ikelly 1Y . ompeny,
aszed: ™at wasz your stoement in regnrd %o the affeot of

placing the enumend  old striebly on & 1008 bettom hole

prossure?’  Mpe sooten respondeds “I1008 bhitom hole pressure
upzld tend Lo equaiize pressures, and [ think luadsoentally
1007 bottom hole vressure iz correed,”

ire Turtis, do you Ilnd yourself in agreament with lr,
ostanty stetements?
o ottink Yr, dooten fa absolutely correct in his testinmony.
m Pebpuary 2085 and 3Gt5, 1080, hevs in dants Fe, &t & laring
wefove Lilz .onnl.siomy ¥re Jack “enlzin, of Hepollo, btest "ied
L1t zas covreet to say "4 unlt allowabis plus zome soprt of
sllocation on boliom holey pressure Wauld de desirabls, Proe
vided you give euough welipsht %o minismum allowable.” v
gnkin also testilied:r In opder to be solentirlie, to Le
socuprs from the tendengy of drainmge, we should have & plan
to equalise boitom hole cressures,” and "As far as the metiad
is ¢-neerned, i rather favor the statie botiom hole pressure,”
wiich was edvocated as & plenms He also stated shat he belisved
that a beglsning alon; those lines aho:ld be vefe Ly asaipning
& sxall value to ottor hole pressures end inevesse theiyr values
a5 rapldly ss conditions luatified, Do you agreo with i,
"ankin's baslie idea?
Yos, sir. The only oblcetiom . had at thet time, the time of
the hearing, and ever ainoe, 16 that we have just been emewling
alonge I believe & plan glving =ore Lo Lottun hole pressure
factor ahould have Leen made emrlier in the life of the Pielde
A8 sn engineer, very el itsly ! want sou Lo mnseer one Sinal
guestion.s [ want to Fend o Jou iyom the opinion of 8 L'reee
fudge fedemral ecurt, <ated ebrusey 80, 1940, in the bile

N £, 2



and Fowan Yichols cmac in Texss, &nd L want you to tell what
you think of this stztazont of the federal ecurts "The
evidence e, however, 1s that oven wikh a puspline well,
produstion csn be profitadly continued om five to ten bar eols
o CAYa e cor thiniz of no pood rosson why a oher allowable
should be fixed for nane-maprginal wells when to do s woul

vaite thregefourths of the dlstritwdahie o1l on & bLesis wolch

i3 nalitheap gecording Yo {he ppolelive edpagity of the well noy
souonding to $he asguat of ol on Lo lewses., To dlsteliube
trppswfourths of the allowsble on & flat besls per well without
rosard 4o 91l regervas of the lesses, of the produciive oaphe

citliog of the wolls, which cmsiitutes the waine of the DPro-

'’

poreby, is unreatoneble, snd therefore in violetion of the
Somabitution end the atatutens” Vhat do you think about thaetb?
Hot beling 8 lawysr, 1 cwroiot sey Lhei the procedure is ubme
eonsLitutional, However, as an engineer, [ ¢eriainly agmee
wiih the eourt wab bo 4lstribute threoefourths of the field
allowable on & flat besis por well o unlt, without regerd
$o the oLl in place, ecortainly is contrady Lo engloerping
priociples, and s uarsike nable, in oy apinion, iorme (n the
Fomurent £leld we actuslly dlelribute more than Y4, or 606,
on a flat asreage LEBil.

At the Jeventh midyear meebing O tho imsvrican Fobrslous
instituie, on June 8, 1337, r. lanpdon L. Foley stabted “Dome
ficlds have been prorated ca the Lesis of BOromge

for exprple, ¥omowent Tieid in lew Yexieo, hms 0% of ‘he
allowed produetion besed on acresge and BOS accordin: to
readrvoly pressure. lie alloeation sscoriing to «creage
proecoes that one agre i a8 sood as another, wilich La not
slaeys ithe o680,

fre you alsce in agpeosent wlth dre roley?

o
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Fre «Liddillomn fs JLdel youuebien nglneery oF the Szmmreds

setroiews Uorporatlion in Tulse, is he noty
LeBy Bile

Chml bobsrost mee the s ceds lebroleus corporetiom in te
somanent Yieldy

Jw oamereds hae 100 production units sut of the 400 An the
fiold, or approsimeiely BUL of the units n tie £iolde

Ere vuatlesy 4 @Bk you lo sxamine this exhibit (handis - witness
& priuted peaphlet wiich has Loen marked Ml

#“Oe Bie HLIIL you exmmine TERILIL Noy U and idsntify 18Y

oaERLbit

LXRL0LE doe € A8 u reprint from ibhe Ursnesetiis of the
Amerioan Institute of Yining :mé&ma, 1988, 108 of ietroimum
.ovelopmont and leshnalegy, and 1s enbtitled “Feservolr end
‘ottome-hole Producln. ressuies &8s & Dasis fop Prorvstiom”,
This peper wag written by L. ., BEiilikan,
of the Soweadaf
Ty 8ilse
Turning to page 3 of that paper, will you resd whwi {5 meriked
theret
(“eading) “vaintenanse of uniform reservoir preusuces is he
noat equitable mothnd of prowaiing. If the regarvolr presanre
in e field 12 meintaived vuiforn at 81l sitager of deplstion,
there will be no wigmilor of oll end gaa frem Liwe dMainege
ares of one well to thel of wnobthers AL any siags in the 11fe
af tho 7isld eneh well will have withdirawm the aans propovrtion
of itp recoverabls pesorves 88 any other wells

"ihen allewed produetion ia allecsted on thw Lagiaz of
deocline of ressrvolr 1ressure, sone Santative distr Lution
mist be rade, i method which eonsiders thwe rate of produstion
ssema st logloale The tentative allecation, however, need
not Yo ertablizhed with e acoursey that is negessary wien
the srovation 1s tased on She capmseity of e wells to produce,
Tie allowabls weuld Le ad nvted when e next sel of clossdein
riwssarws ia takesn, %ellz which have & ~reater Jogline in

o
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oS PVelr pressure than “he avere e wn the fleld will Lave

Tholr aliowsd productlon correspondingly decreessd :0:ile the
allowed produetion of (hose in which bhe vesemvcic pesszure had
declined less than t'» average will e proporticnatsly incressed.
These perisdiic adjustments will equalinze the reserv. ir pressures
of' the various wells to tiw ond that & unifors decline of the
reservolr pressure In the fleld will be maintaineds ohen the
f:e1d 18 sxhausted emeh well will Lave produced tin same Proe
portion of the original oil and gas econtent in the reservolr withe-
in the drainage erea of 10 well as the toial regovery of the
rield 1s Lo the toial opdginel 01l amd gas eontent of the field,"
ROW, MP. lurtis, as el englueer, would you asy thai the 801l
thiion of those prineiples advoested by ir, -i1lifikan 18 siollap
o the advecation o1 Lie prineipliées you lmve been agvaneing

nere thte morningt

N8y apee

ould you, &8 an enslineer, say that tie law of (he . tate of Hew
“eiew, which readss "The rulvs, reguistions or oriers of the
Cox=ission shall, so far es it is prasticable to do a0, afford

to the owner of sach property in a pool t-e gprortunity to
produece his just end aguitable srare of the oil mnd Las in

the pool, being an srount, 80 far as can oe practicelly deterw
zined and 8o far az sueh ¢an Le praeticsbly sutaincd without
waste, substantially in the proportion that the gquaniity of the
regoverable eil and the gas under sush property bears to ths
total reeoversble oil and zas in the pool, snd fer tils pure
poae, to use hias fust and aquistalle share ¢f the yeservolp
onergye” You bellsve tie application of Are iiliken's prine
tiples, or the prinsiples advocated Uy jire ' 1i.LMAN ¥9U1d O

taln thiaz result, zivi

£ overy operator an opportunity to
produge nis proportionate ahsre of the oil and sas and use his
srare of the reservolr snewgy?

Tes, 81lr, [ belleve 1t would come very near to obtaining &¢his

rosuite
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: YR " S " G
~a yoeu intend o

el v Loomdsplion Lkat in that huemlie sad
sogn boshols case 750 0 the nilowale wms mwiloca‘ed wnoa
[EPERPINY: RN . &1
w2 GI2 oAl atrosst e, a3 L underiiaide
s zngw w0ll LR wiel L sourts euidiemmed wes an ailocation
3 & per wall Lasis?
ey qencioned units in thely argument,
oo imow ohimt the eourt Condemned was lving 75X, or lw s
proaportion to & well on ane-tenth of an aere as to one on ten
acren?
“hot ooy be 80. L Am A0l seriaine
You are net eevrtain of #hat?
T den't know wheluer they used a unit or weil,
Are there any units in sl Toxest
sernage ls caken into gounsideration.
e gourt oomdorms the T4 omnoa ner well basle, S0 iats el
Xasy 21D
In that 76; ome wall, oven on An &res where thers «8re seven
wells Lo & Wil sere, oag’: well would ;0% BE such ae & well
o ton aores?
Ve, siz, it wil, Lot the rumbter of acres 12 takes inie conw
sideration wmier snuy Torv IR
8:7 of 1ty
I e.lave <t ige
Jhat the ecairt gondemmg 18 no® the talting of norem:~ ‘nho
e esideration, bt the TR an ihe pop eelY Lmotp?

TE ey Seve Logng

Yoo testified, on “he PIrE roumd, that you esonld not determine

tie s-ount of ell in place i € any derrea of gooureey’

a¢ld you eeuld mer deterrine 1L vl amy deagree o soovraer,
b wigh o explass whnt ey Lhw purpoass o7 & locsiiony it
worid o Aifflenlt Lo ocover all omiba dn the O 53 eo Lwb sl
opurators would e asresealla Bo that determiuinglione
Yo znoyw 1t vardics wildelyd

Yes, 8ir.
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Aud re: know 1t ecmnnot be detarmined with any degres of
SCCUrasy’

Lhat wes my atantenent,

he aereare i3 ths only delinltc faeior, except lLotlon wle
prassure, that nirht e vaed se & corrastive fastor?

‘a . resally i aaid you ‘ave two faeltors wiich cen Lo
a-curataly Jdsterrined, ome Lol acreasy A’ the other staetle
Lobior nols pressurt.

o wouldntt convent that Lottom bhole pressure iz a wasurs of
wil ‘n plece?

ot neceasarilye

Teat will leave sorsase a8 i only fastor that emuld be

o curately determined as bearing on the oil in plaee?

Siah undit spacing, L7 you had Siffersntials ivw preceure you
woule have draimmge rop one men's propePty Lo BndLlaP,

sud precsure does not indles~-te the oil In placef

Nor nogeasarily.

Jhe only definite fastor in the fleld i{s thoe seres s ns ine
dienting the oll in place’

screage 15 used a5 one of the fastors ln dotersinine 21 in
TlaCes

. apked, isntt ther e only defindie faetor you have?¥

Y%ﬁ; 8l

o ALBATLH By Bre lectwond:

Yoo don't meen thet eash 48-aere tract has :hw saune apowmnd

of il in pleee as overy ther 40-auke trmot?

iy Al

Thon 1t is not in the z2ize of the treacts that the 4diffarences
exist, heecause Lhay arc 811 the wame?

Teg, in the Popmment I sld we heave one well o emch forty seres,
“geh and every unit is ‘he seme alse, Ho wmbtiary vhal plan is
uped, iz soveage sach and! avewy wnit is aloke.

el anything sAlving ecroBge a8 a4 "attor s "he sand &2 &
pinlmun allowable?

Ten, Sile

8 .5 yeur testimony thut Just az long as press re differesntials
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sxied, the o3l will drailn feem one man's property to enotherist
F 2y Bile

Diaed i Dl s h Y Hwee Sellnper:

-

G - R N oy kG ey & v 4% 3% > g g 5 ] “ ey [
Aot pow.tian do ree wedd woth the orasistl L1 cavanyd

Crorat on engineosr,

fp oaunh, e you fanillisre with i Loldings of tus Jarmednil
il cryp eky in sl wlsbtes waers bhoy heve produetiond

Skl mopt of woe procate wellds fome woells Lo wiasd 18 os led
the rorinne? arefs o M nol felllisr wathe

CnoL umerstang your testlnonys tiw ey bwe Jeetors on woleh

Lole

ouikt
1

N NAYE RCIUPELe InoPmsllon are soreage wwl boblon
roGsonre T
Ioheligve bhat T ehet U aalde
Cosen LW factors bre oonsidaered umiler the presgent ovdep b
tha Uorpatsslion?
LY G
e are feasiliar wlitl the welshl rliven ssen of the {wo faetorg?
Vofle
Trnorour swergsblon of 28 to aereace and 78% boibow hiole pressuras,
wou ' old the (gmafzziom 1T wewld sprroseh 8 nminimmm allowshle
of twelve barrels, is "hat »pht?
aeid that i the coze Jop the oonth of Febmuary, 1043,

in sthae words, on Lhat scvouge faeior, m 80l we'l on the

oa

SO0 woULD TRet Lo Baly

puhe An e aerease sllowatle ogl lneled ub

nooronimately twelve harceias?

I8 e gliccation oy the nae well a0 lowable deevespen, trat

T3 ia lialle tg Aaeroase?
TE o ohh ke the windsmoe 2l lowgble sould vab a8 10w en saven np

SEmA b poasuloe

o bt rarticalar cass 1t owilll

Vs wogosmeand to s Cotmpiszslon vhiel govntz to on o adnioans

&’ lembls por welly e por ualt? ILLEGlBLE
c%z

g,
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Far unit.

o ihlz state a unli lg 0w BNy aoresy

ariYe

&v2 you recmzended s wmygin allewabls in other stutes where
the _srmadell Ci1l - ocmpuny hae holdings?

e L TIRg Ve objest 3o Lhar aas Lreonpetent, irrvelevant and

ewminriales This guegtlon is in regerd o fields iu olher

T D ATy IR D osom'h fie 1t 1w o will ageee (o have it

Jaialed,

e L eiad L think you goould gonfing your question Lo ihe

Coanuient arese

s et arectically all tne vepers quoted fyvm has to do with
et a8t Jexas Deld @here Lhey sre solowad Lo driil seven

G LlE TU Al acIe.

s Ve Ho eujeetion weas made. [T muysae had ollosted

wu would heve asreed Lo wmve that evidencs striclan,

e SITTLE Ye move that all the evidence reed ms Lo soow olher

PORL o &Lrlc ol

Tad e wed e Bpree tnab anyihilng we have olfemed thai huke

reference o oLhar pools e atrigien,

Floe w waw Y BY guostion, the gquotationm I Iead irn 2ind has &

LEAPiuG on thad Lonussat Fools

b T wkad BABEY we have AZIed we are going to strike the

SV G868 ad tue othsr fislis, we wiil confine evepytiing o ¢ e

Codimehi aret.

. B . b ‘ eiee, o maom s .- e P . g & B LT N A e
‘e Lwl 3 idmdh 8 Ll FIINT & &l .:;.,ﬁﬁ?fi.lpl GO Luy whathar

@ expErbes had Zuown ol %iher pocls et had othep conslderie

‘5: 3. ~'-«Zi§ &

Tleo ke s dbe Lomi#gion Ieels we suould sonline tlw Lestlimuny

%

v Lhe Nonument dosls  [nsetueh &8 Chost guotations were
offered here, and tae couudsl whoe orfered then has srmeed that
Ly e siricken, we will eonfine ine tesbtimony Lo thwe onument

RELL: 3

e e ng LOUP Joofr 18 sLriRing Lhe opliium voel by h e

Cleptwood Y
-l



9¥ V. U0 oES:  That 1s my understendlng, Shet @il the testlsony

L

Fald

b
€

>t

offered in regerd to ethor pools than % e fumusent : ool will
Un dlareserniod.
e T TRt Teé Gomsedssicnte ruling (B the tesiimony ife
rLis gave with relerensge Yo quobatiosna mraferring o pools
e §oaa the comumond ool will pe stricken, Lub that U
gquotatlons seferring %0 iha onument ‘ool direstly will not

un ztrioken?

e ot Anybhing direetly perteining Lo the Copmiment Doed,

+ has any bes ring dirsetly on that poel will not be

gt teean,

ORI T 313 |

s % st you regomeentt to thias Commianlon that the nilrimm
a lowable in the Homuvent Fool be placed at twelve barvels
prre ounle?
+ wavild have beer ir ebruary under She recor ended plan,
g i heve Lesn ln o sUruapy, 1ae07
Totiy BiTe
shnt wenld the per we'” mllowabils for March be?
Sonts tmem what 1t tae 18 vov can el wme Wat s &llounbhle
15, © can take thet and flgure 1t.
n Labmuary the minirmm sllowaile wes twelve Larrels per forty
ners unity
Yoma
el khat have the effect of having e lower nirizum R1lounble

24 the Srate of Yew Ygxioe than in nther pools?

tE, Y. T zig feme ebhleetion, A he refaps S pools ouhalde

a” thwe stabta, or inzide ‘e ptats other ThEn eyl

Ap eneparad wiil other nools in “he ltels of Now e,

- . o ww # o e
e . s o ableallntiy
i e WY P O Yor g epovad mmt oy wenL i g Ter cmlep
~gract Lhoo odde wTLilen Uy g Josnioelom wn T mlLay .
R T T R T R 1P % o B A g " -
teot e toamment 618, Cta mavs Cvetey Yo, B8 ariios onl) to

1 e w i 4 gt .
1 Comananl EafaQe

et tu nob Ehe cnestiine he gquestion 1s, would 1t have the

ofeet ~7 LEvirg s lower uinluum el lowable tias cther poe

in nis pleta’ ILLEG'BLE

3w



#e

¥

“ther pools in the sts © ars operated on other plans,
sould the effect be that the ninlmux silowable under your plan
would be lese?

“he ginlmm allowable sould U8 iccs,

el e T ey Blghy

e nrbdn, o ooy swsre 00 e feet rhere s Door gevoral

maciers g6t ‘n ihe Uoourmnd Uool bo e uomve pest

>3; 5.'35:1*; b g

L oprefleet, &fter satils o pasker

yor bake fhe Lo'ton hole o reesued, dees st Uolins hols pressire

mufloel Lhrough Ve orespurs L the regorvolr

G0 neesasmrily 0. A0 the pyovious hesring T2l in Degesmber
Saiieve Lhere wes & conmlitee meoviondetlon uede at that

time Dy Mre Zraus for L e tea Uy of prwssures 'n packer wella,

I gour opirion us sn sriLinaar, ahonld ther: Ls gn &ﬂgﬁ!t%ﬂﬁ

made feor packar wells & Fonumengy

Ton, 8lpy opuratars ghouls not e perslized bocsuse @ lus ast

B DACHKET,

Homwipi 0 o LTS G Ure sathy

«ALl gou eome Gver bBo your xNLLAT Soe L for & uiruiet  ioes
the armeduil sres l1ie in “he Bf AC OF SBee VT L8 bhal what

3. ey

&
¥
o
Pl

Yoty Bir, the B ok o Joven eng the ©f Bp of 18,

oW thet phowe the Loliowm hole Prossores ab the last survey,
» welleve In Bovosier mki o seember, 1897

Tes, #ir,

TBAE R N0e iy wilth (g the nerthernoet woll of the eaatepn
tiere  That i the botian “oles pressurs

1380 poundis,.

shgt 1s the Dottom hole pressure of “he offpei well, the
incderson=rrichard, im-odiastely easi?

1360 pounda,

St offpet well to the emer s ten pounde Misher ¢ mn your wellt
Yo, 8ir.

“ge Lhe ore lmrediatelr poubh, your o, B¢

1380 m“ﬁ.
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and the offset well, the indevson~Prichard %o, 17

1360 pounds,

Them the offset well 1z five pounds higher. 7Take vour Hoe 7,
what is that pressure’

1382 pounds,

And the offset well to the saat?

1389 peunds,

Jeven poaunda diffsrentiale mite your Hoe @,

182,

And Bhe Hoe & Anderson~Prichamd ilronediately essty

1388 pounds,

n all four of those walls, your esst offset had Licher proe
ssures?

Yoty B8iTe

You contend Barnadall is dreining oil from the wells to the
sast?

Tes, air, wherever there is & difference in pressure there will

ba dreinage.

Teke the offset tc the south, Centinental liee 1, what ip the
pressure?

1567 peunds,

and your well te the north of that?

1308,

Your pressure 1a 1li pounds lewer than the offset well, (ome
over here to your Hoe. 8 in iee. 18, what 18 that preassure?
1360,

And the ome inmmedimtely south, the Amerada Yo, 1°¢

1360 pounds.

ind the ona lmediately west, the Amerads Ye, 87

1365 pounds,

The smereda well is 1& pounds higher than your Yo, 67

Yeos, sir,

veame up here to the next one, Amorads ¥Fo, 87

13350 pounds.

And what is the pressure of your well Lrwediately sast .o rhnt’
1386 pownds,

et the nex! one, the Jmevads loe B



M

1360 pounds.

And yours ilmmediately east?

1567

And the Amermda Yo, 17

13868 pounds,

And your well?

1368,

fnd the 3kelly ihats, whet 1 that?

1342 pounis,

"xcept in a few instances your welis hed some five to 13 pounds
iozer rressures thean the offset wells?

Ya8, sir,

And you think you are dmeining a lot of oll from your nel hbors?
w6 may have for & period. lowever, we will have less mlilowsble
beoguse we have less preasure than our nelghbors,

“ten will that happen?

<iis new press e survey was placed in effeet on the prorsation
schedule in February, 1040,

Tmie difference in pressure, your weils heing lower than ihe
offset wells, will tlwt continue for soms tine?

Here they are hi her tha:s the ofreet {(indicatingle

ot to the west ou this map, they averege ten pounds differencs,

You were dreining from your wost offsets?

Yoes, there was & pressure diffevential seross there,

and 1f you ineremssd the tottum hole pressure forsmuls o

twenty pounds differenss, or to sone izher fimure, 1t would
ineresse ihe dreinage?

Go, 8ir, you would give the wells with the higher pressure zore
allowshle,

It wouldnlt inerosse the dreinage?

Hog those with the w?'mw‘ﬁu would get lean alloweble,

fou are way sbove the sosle that would take the =intsmm in the
eyplication of your formls, $that was eleven hundred samethingy
1113 pounds.

Tou are above Lthat?

Yeon s BiD,



js

p 23

i

™o

You would pet & nigher allowable for tha' peresntape”

W would get a somewhat Lisher allowable, Thoss offssts wlth
Hicher prespures wouls ot mors than we would.

Your drainage would ¢ontlnue if you get s higlwr allowatle?
Ho, 1t would tend to equalise it.

im the question of the offeet wells, is 1t your opinion es an
enrincer that we are entitled to dvain any oll from our
neighbors?

ot unlesz the offsets, by counter drainsge, were making it
Lle

You don't eontend that Jarnsdall is entitled te drein fron
anyone elae?

Ho, 8iPe If we are in & low pressure ares, we woulld drailn
from the high pressurs ares, e are not asking for enyihing

we eonsider out of line,

Witrneas dismissed,

S .

e T Pesulis %e do not have mny further testismony or quantzaﬁa

at this time,

¥V, JUTDERE %e will recesz until 1130 o'eloex this afiernoon.

marsuant to resess Leiren, the heapring was convened at
1130 otelook, 7. s The hearing weas ea. led to o-dep

by “re worden, and the fallowing provesdings were hedy

e Ll e Glde This fFine Hew bexieo gir recinds oo of two aore

questions wo would like to ank Mr. cur$ls, » &t your per-

mizalione

He W OUIFNE Proosed.
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reenlleod by Fammsdall for further reedirect exaninntiony

Oty UL VW DDS

Mr., Curtis, wve may hgve created the impression this moraing
that ourscle interest in thlis propossd formula was thoe re
sult simply of & mal er ol principle, and ! sdmit 1hal may

be an loportant interest. [ want to sat you 1f sumc
diffieultises sand insguities which Zarmadell hws sulsred

will Lo corvected or Lenelitied by the sppliestion of this
foema:le, and if so, fust what would be the nature of that
benefit?

Yes, : have [lgured whmt the silowable would Le, and lammadall
worl!l gatin six or seven Berrels per well, o about, APITOe
xilmmtely 863 to 60 berrels por lemse.

Judze seth asked you a8 Lo the offset propertien, some of
wileh had slightly higher bottom hole preszures, renging from
five to thirtesn pounds, snd you testified there would doubtless
boe gome drainage fyon tiose lossea to oux lesses?

Yau,

28 that the izportant hing In this pieture, a:d 17 nat, whab
18 e lmportant thing?t

e lmportant Ehing ls Ui equelizstion of pressures, whers
FJou wouldn't have the present great Gifferentisls. .o have
rreasures ranging from IS00 «- pearly 1400 poundas or down to
BOO ponmds, and maybe less on some wel s which are not included
in this survey.

ls evenling up the syresad from 00 to 1400 pounds the vitel
thing, evening up the pregent great 4Aiffsrertinle in pressure’
“hiet is right. ¥e would 1ike to ses the noxt survey show a

moye ovon Aistribution of pressures throughout the posl.

#itness dismlisaed,
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being cailed as & witneas, snd beling Firet duly swor: Lo fell
the teuth, the whole truth, sand nothing but the truth, wes
exazdined by Kre Ceth, and testified as followa:

flease state your nane?

He o Sehuehle,

dhat is your profession, ¥r. Jetwehle?

fotroleun engineer and gesloglat,

L whon are you employeds

chell ULl Company.

4311 you state briefly yotwr tpalning and experionds &a &

potroleunm engincer and geolegist?

HEy VLECTRC DY inless you want to go into that, . will be glad

to admit his gueliffontions,
Your training has ineluded geology as well as englnoeping?
That is right. I have had sdvanced work in geolopy.

Ave you seguminted with the Honument Fool in lra “ounty?
Yes, i ane

iere you present when the dliscovery well was Lyousht in?
Yes, § was prasent when the discovery well wns bpoupht in,
dhen weas thet?

Hay, 1935,

Have 7ou been familiap w th that pool ever since?

I have been direstly in charge of engineering end peclopgy work
in the fleld sinece the beginning.
And you are fanilfiar will: &ll) of the wells su7 all development
in this pool?

Tesy i WBe

#1411 you give an account of Che stymtigraphy of the fleld, if
that is the right tepm?

Yas, L wilill do that,

imve you & =map of that?

i nave & erogs sectlon I would like to use,

{Cross seetlcon placed on map stand end mayr Palll i At
loe 1I¥)

L



%r. Gohwmehls, this diagran, &hell "ahiblt Noe 1, was that
prepared by you or wuder rvour direstion?
Yes, slr.
G111 you explain to the omeission fust what Lthat maans?
I am using pert of that ~e geverml parts or sones on that
crogss seoction to lliustrate the strate of the field, <il,
gas and water are accurmulated in the Fermian lime foration,
and that 1s the most lmpertant formation which is present in
the fleld, and 7 will spsnd most of the time diseussing it
reather than the limestone formetlions

The $op, indieated by the uppermost green band, acd (het
1a sveriain with ani:ydrite, and as you psnstrate ‘e lizmsatone
formation, you firet fimd it composed of & series of erysta’'lins
end sendy llmestone Eones. The uppormost sone pensireated in
the limestoms seestion is persistent throughout the {lold, &
hoarison of sandy, dense limestons indicated on this crocas
section b these speen gands, The zreen means sandy linestone,
i wish to explain that the entire sestion, from here down Lo
hers (indiemting onm crous sestion) is sandy limestone,
That noans vetwesn the two uppernost green lines?
That is righte

The next segment, betwsen the next two green bande, i
pure cryetalline limes «-
Getween the gecornd and t0ird Lbends goling doent
ihel is right. I% corndirs s eeprtain anount of sandy limsabor
creatly lmproved, The next has Leon designeted the landy
plwee and incompeases this area (indilcatingle ¥ou will notice
it i1s & Zone :n which we have angular groen lines, Indleading
the present lentisuler formmblon underlying thst. or Lue
monent we will ignore thats Thoe brown ecleor ip i sestion,
underlying the lowermost geeen phass iz o pure erystalliine
limestone body.
To zet that deffinitely, above the uppermost sresn line is
a;iiydrite?
hat s tpus,
etween the Iirst and second green line, readings from the top

-5
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to Lottom, is sandy lime”

That 1o right.

Pebween thw gegond end thimd gresn lines is white erystalline
linsstone?

That is right,

ingd Hetweem the third and fourth green 1ines !s & body of
sandy lime with lentisuler fommations ip 149

it represents a formation or horlzon of crystelline lime with
some winey amouwnts in the soeond, snd tlw lower ig jure,

Tile 1t mey not be right in point here, =m SRhILAL Woe 1, the
i1ne at the bottom represonts the watey, 1s thet twue?

Mat 48 right,

And the heavy brown lime thai mms threough the third and feurth
gresn liues, wiwt deoes that represent?

‘hiel represents the upprrmost linits of the oil escoimalation,
tg it the sonieel Letwesn the il and gas

het Aa right,

vould you state in whet diyeetion thet erces seotio: runst

't ia Aan esnst-wost eroas sochbiom, through the middle of the
field, aprroximately.

#4151 you take up tiw sitructupe of the pool?

At the present nown inforsutions shows we have &0 captewast
dip over the lizndts of 1he Fileld, On this marvicular seellong
t4s (indieating) ia tho extrems sastern well, and thia is
the axtreme wedt well, Thet L2 ema far ms we have vontenl st the

prosent time, IFrom the closure we have a 4ip from both flanks,

T lle DETHE e affey in evidenow Zhell hibit Uo. 1.

#8471 you get the o'hier naps you wani?

(#ltneas places o map on the AP stendj. (Garmied hall ixhibid
live 8l

wt does Lhell pxhi it oy B vepresenty

A northesouth ercss section theough the long length of the
Conunent field, I wish to present snd show the same Gone
ditlons ars present thronghout the fleld, on & north-south

line, as  have shown on - xhiblt YHoe 14 You will nctice also
& cortain degres of dip (o the south and s sme l:ov desree of

« th
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dip due north,

Lo these green llnes nean the same $hing s on ExHibit Yo, 17
Yes, the color and lineg ere identieal,

Wiil you stete, these variocus lines up and down the exii: Lit,
what do L ey represent, wells?

“me: line vepresenis & weil,

m the wells, in places there are suall dots, Jwt Jo ey
meany

“g have sriangles here, mdd ome trlansle means Lha cRsing point,.
It means that eloew that polnt the well is net caspsd?’

Thet is right. Thore ave other srg’lopr lines, and wioen all
sugh dats a8 presented on the seetlion is complled, we have the
struoture outline of the Bone by ecntours on this mep.

n Exhibit Hoe 87T

tn EXLADAE Hoe B, ther are the bleek waving lirnes.
what 1s the contour Intervall
80 feet on this map,

noss the sontour veprosent the Lop of the formmbtion as rou have
shoen 1t

T gontour of ihls sr-opllad upper zandy phass,
Lo you want to diseuss the omnlowr of the strechie?

That would be commonly termed antieiinal,.

1th soms ninor olosurea’
The econtour shows to ninor closures, one in 19 0., " 38 Ly e
Re B7 Hep instesady and ancther glosure locaied -« £ho predominate
or sain closure in Ty 80 5., vanges 35 end 37 ¥,
Anyiring fupthep you want to state?

D e ileve it le quile olLvious.

yorosity ~= what do you show with reapeet %o poresity?

Forosity ip the Domment FPool is extrersly arratic, 5 we all
imow, It hes been foun? to ecour predanminately in ‘he pure
grystalline lime phasese ver geologle time we now there is
a coertain degree of poresity througioul, but 1t hae besn found,
Iy Lesta and experiments in various wells, as for oy he pro-
dueing life of the Ileld ig cuneemmed, effective parou .ty is
fond omly in the pure eprysialline phwses, nder LLope gone
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Aitions, we £ind in e Yomament Pool thres Sonoe in whigh
afteetive porosity is present, indlcgted as ope 1, extending
betwean the sseond and ihird green lines, and the second Bone
shieh occurs between the (Hind and fourdh, and the {0drd zone
underliying the lowest . reen Zunc.

“hal iw, betwesn the grsen and the water?

atween the green and w8 far dowa &8 the water,

is there at the prossnt Llme, in your opinion, sny intepre
comunl ekt iom betweer the thres “"pays”, as you oorht eall themt
Cinesr e throush bome holeg, there isp't any esssnnicstion
ivesn the soeorllsd sones,

In a neturel siste, before welils were drillsd, ihe .ore Liolea
mgizing no sonrection, yo believe they werw nol sonrected fop
any pregticel purpose?

;8 far s the 1ife of t'w Ti0ld goos, that is vight,

das your detailed worlc ehown you anything ss to permeabilitys
To8, in additlion, reroeabllity is very ermtie, Ine measure of
poreeabllility, and sclely perssabllity, we have found on exe
azining the map, the potential renge is very erratie. Just
ploking any particuler weil, | find s well hepre hes & potendial

of 744 barrels a lay, whoreas over in this evea (indicating)

a8 mile away, the potential ia M. 7There are sxfvems variat:i

in permeablility, There 18 another point we found in sbudying
poroeity ip tha leld, thal porosity sprerently s core

&S aetive lateraily,

C9 you ean poywaity or pommeshilityd

Foermeabliity o pardon me ~- iz mOre effegtlive vareilel to the
beuding planes than to Yiw vartieal,

et mcens ofil will rlow more eadily laterally than it will
up 8 ¢ down?t

Vhat is pights { might now peint eut thet very 1itile moveuont
of fluid takes plisce wrileally. Frastically all of the novew
pent i lateralily.

is that all on the =atter of peresity? II' 1t is, teake up the
sccumiletion of oll,

Laving sovered rorosil; in a rether byief mmuner, we ave found

after vardous tests o= wo'ils apnd cheelins zanples, sxipssel ¥



detailed work, that oll hes sccumulnied wvhen porosily pomits
as Ligh as 178 feet bhelow sea level, and mnot any fertherp. I
wigh ¢o state that was "hw eriginal top oll sacummilntion,
and the original water accumilation ocourred Livediatel;y Lelow,
540 fest Lelow sea level, in other words, you have a horlikontal
o1l eolumn found whersvey porisity would pewmit the oll Yo Le
acciumliated, How, pas is found Inmediately overliying the oil,
To go baek to strusture Tor s nimube, I mentisned we had
w: antielinal folds Gili, pges and weter are sccurnlated in
the lenticular formation, accumulated there in & trap Morred
by deformation, and semled by the overlyling anyarite, & & the
lizits of the ofl smocupiiglion, the uliimete limit of tha o4l
accurs:ladlon was woen ¢ anbydelts intersepted the oll colum,
lowevery, ag i stated, w o thin the sll eolumn, or within the
iimestone .ormatico -« pardon me -e Lhe giruelure hay not
compelled the accumilation of odls Thai is indiested in this
manner: we have this green formmtion, (indicating on pap)
moalng & asndy limBsicne, dense mid lmpeyviouse, The bhprown
is 0il scewmilation, the upper line Indiceiing the upper 1limit.
%6 hmve further found evidense «f sowe oil, of a nen-producible
quantity, the o1l showing around the bore »ole domn at the
sawe point in the hichest peyseabllity seebtions That is
indicated, the impervious strueture, by this line gerosy the
gresns We have, therelore, keeplny in mind thisz goning effcet
and the faet that latersal pepmesbllity greatly excesds veriical
peraeability, we have been able bo et up definits gonecs, and
during the exploitabtion of & wull those can e foliowed, .0
havs beon able to cubline Lheame Ronva and lowmie u vell so thet
ve mgy intersept the perneable gape within The oll colvumme
If you should e driliins & well, and are wnfertuna’s envugh
to find this entire interval antered by you there donsge and
impervious, with poresity #ight and erratie, find & dense
sone in the erystalline lime which you find throughout thia
interval, you would be vary unfortunate to hesve a ry Lole or
& vayy smll well, 7Tharefore, alnee we have tioss Eones in the
field, snd vo lave barriers separating this sons from this. o

s
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point out this well on the extrems north oend ee

{Interrupting) Hxhivit ios R you are referrin; to¥

™at 18 Exhibit joe 8, I think it would be prefarslls te use
%o, 1 at the present mompent. You will obmerve the same picture
continnes threough the 7leld, melting the exitreme -- thisz is the
oustewost oross seetion (ISWhibit 5o, 1) == making s the
extreme weat woll, { belleve, Shell Fester No. 8 You will
oharpryes it encountered oil sceumulated entirely within the
gowcalled first Bone, “The same thing heapranesd in the next itlree
wells ~- 81l of the produetion from within the “irst Zone.

Then go to the center part of the field and selrcl, for exanmple,
& well, here, [ belisve (ulf Grsham - State 4 sncountered »il
ecowmulation only within ihe lower horigon, this zons, whileh
carries oil in plase 1n the zo-scallsd gecond Bome being above
the gas-cil contaets *hus, ecping 'n mind we have an absolube
barrier in this green rhese and this greex pbase {(indickbting
map) == that is, littls production in this sone {invilembinge
This sone ( ndieating on mep) is also oi) bearing in placeas,

1t has prolifiec wells, i» also ssparated {rom the ether two

by a dsnse, impevvicus barriay, s have three soparate ree
servoirs within the Honum

wnt Fool between whish no intere
communication existe other than through the nore holss, To
show conditions ee

{Tnterrupting) Let me ‘sks this flrat « [ don’*t unow that
the Commission exactly understands., ‘Thiz arsa Letween the tweo
upper gresn lines marked "lain Sandy Fhase®™, is not oll bearing?
it is not,

sgtween the sseond and thimd, rarked "First “ons®, batweesn the
second preen line and the thipd green lins, thal ls 011 and
cat beering?

that is right.

This hesvy brown line which runs secross ithis ¢ross sectlion,
marked "Originel Gas-i! Contast®, thet reprasents the top

of the oll¥

Uriginailye

In thic sone ma¥ked "Firpul Yene, between the second and third
-l
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green lines, all sbove ‘he Lrown line ia ges?

That is right.

Ju thls #one has oil only where it extends below the Lromm
1ine7¥

et L vrighte

At tho north, the middle, and again at the extrams south?

Trat 18 right.

Como down babween the thind and fourth grean lines, the “lecond
zome¥, thst 1z also oil bearing?

Mt 18 slse o0il baaring.

whape that prolectz ebove the Lrown line, it iz pas bearing
oenly¥

That i3 eorrect.

f'slow the lowea®: sresrn liae it i sraln oll bearing?

et 18 correct.

The "7Third Zone"?

“hat iz right,

il eneath thet 1s the water?

That is right,

“hen you spealt of wells penstrating the sones, you mean this
{indleating Tirst sonej, or this (indicating second zone) or
thia (indiemting third zone!?

That is corrects “ince we have three sones, and you have pProe
bebly noticed the sones overlap, in which wells mmy produce
from one, Lwo or 8 many as Lhres Eones solered on this mapy -
{interrupting) That iz *"Xhilit lioe 37

Yeg, I wish to make & statement at the present timm, Although
I mtated & wall has penctrated the Tirat, second and third zones,
i mm steating the: all ¢t pre gones produce at mme and the same
«ipw in the same well, the porosity variations wmay be sueh that
only one Bone produces in & wells Towever, it ig poscible that
should the poroaiiy be developed, then the wall aicvht produce
ell zoness On this map, 2xhibit loe 3y the colors show the

of wells produeing from the various Eones.

The blue ahede, shown sn the extrome fleank, weans wells
that have penetrated only the Flvet gone within the oil colum,



or this area right here (Indiomting on mAp)e

The yellow ave wells thet have penstrated ithe “irst snd
second somes within the 01l ecolumm, de will uss sg an ezanple
the Texas-American Insurance Company ¥o. 3 well, 7% rensireted
the firat and second eomes within the il eslum.

The ormnge color, thla small sres here (indicel in ) and
snother ares here {(Indicriing) are welle Bo locgted thnt they
have beon able to panetyate all thres producing pones within
the 0il eolumn, e might mals &n sxample of Shell-itate
D ¥oe le You see the 1lluatradlion of this particular well
{indiceting on Fxnibit So, 2],

fo not omly ere th:ere three separate resesrvoirs open in
the field, sach haviur itz csn verisationa of porcsity snd
perneability, but you heve overlsps, or six types of wells
to make & further complication, ma ing 1% rather imposeille
to determine what reservolr charecterictics spply, and Ar so,
of what value thesy are,

To maze it o littles wore elesr, and to show the rumet
relationship betwsen this zmap and the oross seetion, . have
gnother exhibit [ would like %o pressnt,

(vitrens produced xap marited Mihell fxtuibAt ne 4.

#3111 jou please sxplain Shell 1Lt Hoe &

Tes, ‘Thet iz & thres dimensional presentaticn of the nortgh
alf of the “smument structums, This enbire axhibit presente
the field from the sowcalled penge 1ime e

{interrupting) You wmoan the range 1ime 8 owr on FxHiLiL Hpe 3%
“he range lime giwwn on Sxhibit lHoe &, yese Shown hers by
enlora lwving the sane meaning a8 on the coros: peetion, &

goneralized ssetiom through the flelds Here in hie First “andy

{Interyupting) When vou speai of "hepe™ that foeg no’ ot inte
the racords You are spenldns of this mark?

The uppermost gracn soetion represents the meln sandy vhane,
The naxt gectlion, this wilte portlen bere (Tnllent'» } {inoring
the srown, Lo e Tirst goawe Thisz $2%13d opean 1o g 50w

i (e
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ealled lower sandy phase. And then this (indieating) re=
pregents the lenticulsyr or sesond producing sone, e have
threoe wide soe-galled beds throuph there, The third xone 1s
from here (indicating) om down,

We have hers on thiz line an oll well, the Amerads lanley
So. 1, located on thia map in the yellow, on the Zone =sp, and
it has penstrated and produesd in the first snd szegond Bones,
the oil acoummlation within the first sone and kble to penctrate
the second, This particular well, the mereds fianley lioce 1
1s produeing from twe Lorigkons, the first and seeond,

Th@n, showing a different degreo, we have gnotho: well
located, the Ohio Darber ¥oe. 3+ That well ia producin: from the
sgeond and thiprd sonsa,

liesr the middls of the exhibit is the Jepolle rhillipas
%oes AR, preducing only from the third sons,

The upper part of the exhibit, abowe here (indiemting), what
3z that?

The blank sontours on her: represent contours on the north,
they have besn distorted somewnat <ue to perspective, the
blue here being shown on this partioculsr well, :hell Foster
lios 1, located over here in the blue ares, ssen here in the
blue area, produces solely from the first some, The sene
color valus meaning the ssms zeoning,

0n this map, xhibit los 4, you have imsediately below the
top lower sandy phass, or representinc the aseeond zone, you
have drawn substentially parallel 1ines, 0es that mean the
same thing as that repressented Ly these lines {indicabing)y
Yes, sir.

You don't mean the sandy lizme and the 1ime sre laid down
parallel?

Ho, that is merely an idealised repressntation and is drawn
parallel, and are continuous throughout the Sone xs shown,
ihis heavy brown iins o mapk, e that geat

sbove that ia ghe,

And the line alomy ths hobtom ef the pleture?

“eans water,

The only aveam that produces oil fa between the brown line

F .2
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arl the water?

That 18 Pights.

celow thiz area {indicating) 1s & gus cap?

‘hat is right.

Turning to “xtibit Yo. 2, seross this area marked "Tower Landy
Phase” ave well bhores, mre some tyown lines. ‘hat does that
mesn?

Seeause this lower sSme s ows #m sffogt ==

{Interrupting) You donft mman the lower gone 4o you?

Y0, the seeond mone srows soms effest of lantleulurity, this
aoler, brown, through the wall bore indlcates & 3ood oil showing,
& cood o1l bearing porous sand, That particular well, we
have not attempled to evalumte the oil acomlulstion belween
the wells, and hsve shown it only in this partieulsr well,

in this so-esalled second a2ome, the lenticular some, s ol
aoo@times found in substantial quantities?

Yoz, some very prolific wells have bosn csrpleted in that
Zonee

Yo wells produsing fron the same mone always Hunection alike?
Ho, definitely not. Froviously I have mentioned you have
variations of permeatility within sones, betweon layers. In
othar words, the poresity, I would gay from thia first sone,
indicated by the second and thiyd lines in this eross sestion,
does have the same porgaity value, not permeabllity. Through
there there are 11ttls layewm varying within ihenselves,

The same is true of ihe other sones?

6 sape i true of the aﬁh.@r Boneg.

And vary betwoeon sones?

Apparently alse there is considerable variation bdetweeon Zonas,
shst affest in the funetioning between sones is the feet that
there is more permesbliiity latermally than vertically, does
that have an sffeet in tis oporstion of a wellY

refinitely. How, as [ have sald Lefore, the moverent of fluilds

mmve been laterally, enming in thiz manner, the vertical porosity

is small »= relatively small, and aince there is the soning
sffeet, the movemsnts o7 flunid have all besn parsailel $o
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bedding planes, which would be apparently parallel to this
green line ‘n thia Eone, The result hes been the weter
moversnt has been very erratic at the present time, anl the
gas movement 1s erratic, varies, The pas=0il conbtant at
the present tlme in the 21l solumne 8 very diaturied,

dave you a water map which showd that?

Yen, I have, (Witness produces map wnlch 18 seried “ihell
Exnibit Hoe B)s

T M, SETHY We offasr in evidenee Shell Hxhlbite Yose 2, & and 4.

#3111 you please explain 3hell Hhibit Hos 5, ¥r. Selmenle?
Zach colored unit represents o unit at the present time proe
dusing water, The varisus colers means different pereentages,
The blue, sero to 55 watery yellew is BY to 15%) the orange =
sn sxample 1s the Skelly well, Htate 4o. 1 -« runs 158 to

S0%s the purple, over 307,

As you will obasrve, thore is no uniformity of wrter
speproachment, and there is not any uniformity of ticze of
sncroaghment}) it ls semizered hetorogeneously scroes the lield,
Thet i due primerily to lsteral moversnk, If you heve s
latoral movement, i1f thisz well is szocuring vrodugtion in the
upper area, in here =
To vhat well are you referring?

Oull Hoe O =« | don't reesll whether it is a water well we |

an using 1t as an example, This well, when it i producing,
the 51l moves n this ANEY ee

Farallel?

Tarallel with the bedding planes, the water drive will funetisn
up to 100 feet cither slide, and the movement, also parsilel, of
the gas does the same thing. If disturbed, 1t soves downward
along the beddin; planes, whieh sgcounts Ffor the oxtreme
diffigulty we have had in setting packers.

ihat sappearange of water iz very erratie?

Yatyenmely erratis, yoes. and exactly what you worl” @»r:;pée!; in
a reseyvolyr of this kind,

Hhat is the eneprgy Iin that Lomument Fool that produces the oily
The energy is both gas and water,

il Ele
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This pos cap, would you say an ares north of this brown line,
and between it and the seoond ;sreen line, you say is gea?
“hat is right,.

About how thiek is that, roughly?

It 18 possible to find gas over an syea of as much AS -+~ Ss8HM-
ing & small amount of a8 found inmedliately st the top -~ you
would say the ultimste l1imit, in the vieinity of 50D foet,
That gan lies in the portion of the seosond gons w.ich extenis
&L0ove the gms oll eonimst?

“hat is right,

Tou say the fleld is operated wnder both water and ;me drivef
Yoz, it does. Some luyers can be identified definitely as
gas drive, at least, in parts, and others water drive, in
parts,

“he pool wariea?

Yog, Bire

“ould you say some were :lmest entirely ges drive?

~ome are almost entirely gas drive, and some very ncarly weter
drive,

“hich is the more efficlent? Are you adble to compare Ll..em?
ahileh produsss the moet onergy?

but would depend entirely on the porosity and p racsbility,
ind which fores would equalife gquicker under s'utein cone
ditlons, gas or water?

Cus sqQualises more rapidly,

You have stated, Np, iehuehle, that in your opinisn the "ield
wap originally divided into three zones in wileh paz end oid
were found?

T™at i2 quite pight,

You mean, thet ia o8 far ap your investigetion Jisclioses?
‘hat 18 right,

There might be fraetures esusing intereommnication?

There may possibly be some fragtures,

Hiave you sesn any svidenee of 1tY

I have seen no evidenes of it,

The Ecnes are conneebed through the well hores, ' Lelisve woy

stntady i T
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Geite righte

By that you msan a well, shoss casing polnt s above the
eontact between the oil and gas, the Lore hole yoing down
permits 88 e

(Interrupting) It eould axert pressurs e snother Eone,

YHow many wells in the peool or fleld are there through whieh
that pressure sight be exerted, roupghly?

Houghly, 1t would be through all welils within the vollow, pure
ple and orange, about REC to 300,

There are now 280 to 300 openings through which there may be

intereorrunication between sonen?
“hat 18 guite so,

ioes that pormit the zas ir the large a8 eaAp in tha Tirst zone
to exert its pressure o the o1l 4n the other sones?

ihet iz guite pospible, yee,

How, Mr, Zehushle, when a well is shut in and Huillds up botton
hole pressure, mey that indicate Lhmt 1t has more ready socess
to the pgoe cap?

It may indica“e that.

it doss not negessarily Iindieats & water drive la coming in
and building up the pressure?

In some mreas 1t would probably be water drive, It derends
sntirelg'@ﬁ the well and the Eone you are considering,

Ant you could not fix any wiforz rule t)

hout the pool,
eould you?
Yo, you oouldntt,
womld that bulld-up of bo'tom hele pressure shen & well is
st in have any relationship o the recoverabls oil in plesce?
Hone %%m?:awvm
You stated thot zas pressure squalises mmeh more re;idly than
wakep?
et 18 vizht,
Ges travels thwough openings in lime much mere guickly than
water?
That 1z quite righbe
if a well builds up gquiekly, it wight mean it had direct

i
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comngetion with the ges cap’

That i riphb.

ird hed no relationstip whatever to the oil in place?

rone vhatever,

Ar. incregas in the pressnt bottonm hole fagtor &t onumment night

sive & well sn advantags that merely had direet connestion with

the zas cap?

“hut ie quite risht.

You sould not lay down sny rle generally applicaule thet

would apply to bLoltom hole pressure?

one whatever, Ye have s ecomplexity of reaervolrs at Vonument,

vone of wiich Pmetion 1ike the obhors,.

And e bobtom hole prespure dees not mean snythingt

Sontors hole pressure Joes not mean anybhing in resorvolps of

Lild chRracieor.

in the botbom hole pressure, is thers auy evidence of wabter

coming in from the sidesy

Gy yeBe 1 might cite a particular well,  hell “cater Tice B,

“hat well ig producing from the firss Bone only, I Lelisve you

¥i:l Ffind that well on this eross EE seotion, 'xhibit lo. 1,

4f ¢ mr not mistawen, it ig this particular well (indicatingie

e original wetsr lsvel is lmsediately Dolow =340 fest. hat

particuler well found 2il at ~38¢ feet, and is producing in

sxcoss of 307 water, That well, eompleted arproximately 18

months age, found the horigon at thet time was wabter Learing

sbove the original ollewater oontact. vhereas the nexi well

fozp@iately east, Shell~Foster Mo, 1, produced in the same

hovriBon, tie same tobal depth, which is somewhmt hicher on

thie structure, probably in the same sones open &t the saw

totel depth, that well is water free. wHater moving up

siructure has vesghed thiz poimé, cllimbing prosresaively in

t:is mannap, and will ultirately reaeh Shell-foster lce l.

At ths present time we can expest to state the herizen or

lsyer in which the water might SpPpear,

And you stated & while ago that the oll, water and gms oves

mors easily laterally, foilewing the Ledding planes of %the
wfle
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structure?

That is right,

i well of Iigh pressurs @Ay be dwawing oil herin mtaily from
relghborin: lenses?

het s 1%, otl going from ame bo the naxt, moving laterally.
¥p, “ohnohle, & there sny Jefinits fastor in the Jenument ool
whteh, in your judgment, can be used for provation other than
soreags?

Yome whatevere. It 1z ths only one that een be Geteruineds
rorosity cannot bo deternmined?

o, 8ire [obtom hole pressule moans ataclutelr nothling, be-
cause of the Alfferant types, the oxtreme ponplexity in the
siyugture,.

And the ssme well meay heve three differsnt phases?

That 1s righte.

¥r, Sehushle, wounld you recommend any ineresss in <hu PIrCENEALe
now atlowef for botts hele preezuredf

Lelinitely not,

Yoy meeom-endetiop would be the® there be ne ilncrease’

That is quite righte

Shat o you feel about continmuing the pressnt Fommulat

cinee there 1o & felmt possibility thore may bLe a slight degree
of intergomrurienticn and st the present time heve soms inters
eomanication, both in honesty and in falrness, I think you
mey Le Able to uss & awall vottom hole factor, Lut certainly

£

it should mat e Lneresseds

CHUDE

MEH AT L

Er, seluenhle, you do say thore is drainage betwoen “he various
sones?

Ho, I didn't say there is drainapge Lestween Bones, | eaid thore
ign't between wells, ss far ss we inow,

hy is 1t you want to give 25% to bottom hole pressuref

I 414 not say BEig . sald 204,

You want to ;ive 2087

That 18 mxple.s

iy do you want to glve that pmeh?
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in casa, Lecause wo sannot ase betwoen the Lore holes, there
may be some gzall degrea of fracturs and & very ssall tene
dongy o equalize preéecsure.

Jhorme vay bo dreineget

Cowy 8 Lonht, 1f anve

I Lelieve you advisgd the Domedreasion i oyouy best ITudgpent
serzars 1a the only factor we eould properly eonsider in &

avapatior formuls st onvmeng?

of every sere hws the sEoe anourt of 211 beneath it, i ihat a

S0zt ayaten?

Trg, #iY,

tpd 17 evepy srre doves 0% have the pames apmount, 4t 15 not
god?

I8 ws Imow tht every acre dews net have, lt would nol be, but
we 4o not ¥rowv,

it ls your opiniom thal &b denuaent evelry acre Jdoes have ‘he
sz saonmi of 0l1 &e over: oither aoere’

Y LEve én ouiniony

dvmutlion 1a o oonbyPovers sly there are @ rany {faoilors

present, suah & cooploiiby, $hai an snswer Yo that now eould

noh Juslliflably Le umGe.

Yow dontt want Lo tell your eoplnion®

St that la?

+ heve studled Lhis reservelr in such detall, over & pericd of
Zime that © find . am not able te judpge,

Tou heve now Fursed gn opiniant

¥y opinion 4B that it 18 & sootion of euch cowplexidy that it
1s juat ippoeslible to answey thal question.

e Dehtiehle, o undersicod, fyom this enpplex test sony, Lhat
you atated there were st leasl threo sepsrats and distinct
Bures, one alwost sniirely separats from the oiher btwo%

et ip righte

“het {s the basig of thatby



=1

1 lmwoew “hat to bBe the cnae Cyom very deballed, wsowful study
of numercovs wellss o sre able te Jind thego depas, NoDw
productive layers throughout thepe layers, wvhen L eell
15 dr1iled to depths sulTieient to engounter sugh Bonss, 1t
is presant,
At variosuve Zepths?
Lt various depihz, derendiag on the atrucbural posllt M
Cew 1@ 40 wou unew he ird and fourth green llres ia wholly
tmrepvious and furnish 8 senled speage or Larrisye Lelween Che
goeg? How do you Inow ety

fetetled atudy of *tiope cvose seotions shiow & rejulively few
rombar of wmlla «e more or less nresent in 871 wells. m
exacining them furdl ey, o will find zandy sopes ob relstively
niform depths in overy well pliaced whoere Jooleelly yeou would

cxpgaed to Jimd bhen,

You paed & ward In ooy festinmony that I oen not fanilimre with,
£t 1s, lentigtlar. The best | understeod thet wes that ﬁiérﬁ
cape atreaks of porogity?
Znt interrupte nonecontimious avess, aross that may not Lo
continuouie
Carlous typre and Asoreng of peoropibty?
‘ol tslileve you seid thel exlstas Lebtween “re third and fourth
cpogn 1ines”

sald trose preen linos ropresent lentloular bodlos ol sand,
Cwag 4iscussing the prsoonge of sandy 1 mestone that has
poresity varying turough it
g Lhore wvarying perosiiy and permeability in the third and
fourt'. green Landa’
SLthin the pand LtselfY
Toug thie one hare (Indismbting on map) Are the povoaity and
prrmeabilliby both verring, or are LUoth of these vemarkably
porous or poracablet
it Sdepends on how you &8 the Lerme. Over geologleo slmw there
WRE & CoPteIn Geores I popus by, intepeormmunlo&llon, Lulooring
Yhe produstion 1ife o0 The Fisld the! poresity ls not elfechtlve,

O L ¥
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You say that the oil was laid down on that horigontal planey
fHioe

You say 1t ie not?

it {8 nowe It 1s azcuomulated,

L will amy seeupmlated, in thet horizontal band?

Urizinalive

in ordey to do thet 3t had to go through non-pernesble ctracturey
ropbainly.

at it took & leng timt to get through?

That g LPus.

e ave not polns to be so long ekl the 0l oul, &0 we disw
ra-ard thatt

‘e cgn disremard that beeouse it is ineffestive,.

Tpom whRt £2me 18 the mnst oll produced?

211 three g-mes sre open in the ield,.

T wns aurious to mow which sone produces the wost oil.
“ourhly, fust in a senersl wey, { will net hold you to the
nonber of harvels.

That 48 protty well Alvided, as shown by the Eone map there,
Yiow, ¥r. Schuoble, In ary one of the thyee Eeones, lodking baok
over nn Bhipg Fxhidbit ¥o, P eross gectinom - Lhe popkh snd south
cerasn seeblon = “xhibit o, 2. Hucpops Tor the wmoment that
in gy onn of thope Bones there are differsntes 31 bottom hole
vonganee, weunld thers be drainses from well €0 well, or proe
rexrty Lo wrorerty, within that sone¥

f ¢ =y weare connsctads

In tea riazm gons

1 atoted the! within the Sones there were layers.

Shet tz right,

1f twn narticulay welle wers open in 1he asame layer, the
12entical layer, with different Leottom hole prossures, thet
would csuge mdgpetion,

tpor: the high to the lowy

crem the Nigh to the low,

You think the msiority of weliz within sany one Eome are nlere
coxpunieating within that sone?
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A0L necoassrily.

L emosde 1t would nol Do nSCRBaRYy, oult Wikt .8 your juwipment?
yYrankly, trere are so mny porosiby variations ewd so meny
layera cpon =- 4f you want to refine the point 6o whare it

gould group wella produeing An the szame sone and the same

Clager, it Docomss ridisuious »- Fou get Lo the peint where

you have Swo welila hure, and iwo weliz hers -
-nverrupbing) in the saae sone?
s proposition pressnied here can be refined to an almost
ridiculous poinbe
Ure Colmolle, maybe you csnm eniighten uwa further: omiinarily
SySRAKING, D g produetion Bone ov yeservolr, dlaregarding
Lot known theorles relative bo Sonument, within eny ordinepy
Zine or borlion whers tusre ave differences n Lotlon hole
rassupe, Joss drainege exist between two wella?
Lign Lhere are propur esslitione of permerbility and porosity,
toare will be novameni of Ilnid from Ligh to low,
Jagee eonditions do usnally exist?
il weRpukend’
Yes, thoas condivions do ususlly exist?
o6 i lissetone.
Go in liuwsstone §iedds 1% dosy not neeessarily follow there s
drainage fyom hlgh to low?
-Lat 1s rlghi, begausse of the barriors.
A3 ANpEYViousy Cementlike damy
et Le righte
Lt ld very frequontly Lie opge’
CXErenelie
Teuw onow of wery few ressrviirs In llmestone:
itat s tnoe renersl 8 stetement) L would nol care 7 saY.e
fo yu know of other {elds where thers 1s 1itsle dmminagey
Yea, any limestone produces the ;gaé effect,
ihere will e no drainere etween Xones?
Pt when 1t ls entered,
fo that there would aolt Lo ntereasmunicetion?

‘o ILLEGIBLE

e B
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Lrilinarily do toey comcmanioende, o aegd

You would have o eite specific eanumples, abd | wou' ' answer you.
ca you btell what woull e the sdverse ef‘;‘ﬁ#ﬁ wl giving more
weight to bottom hole pressurs Jaétor in a fa?mnla?

in the {irst plece, asvenpiing bte prorate ﬁ#ﬁ@?@ﬁg rogePvolirs,
wrler varying eonditiona, thare are as ﬁr&#&a of a.l deygrees
and watsr drive, you can't wake a bﬂi%ﬂﬁ‘h&t@ pregsnre fastoy
that would work beeause you eanmot determine the Jactas

imnt we should do 1s Aivide this rleld up Inte & Pee ar four
or half a “ozen aress, asd prevate <acgh separalaly’?

Suprvese Tou dlfide 1t up into three aveas, 1t soull ool work,
vecavge I sald you could refine thet point $o 2 ridienlous
dezres, vou would no: know where to #top, you mishi ave to
prorate eash: one on & differeri Lasis.

You sgy there are thrse repopvalirss souldn't (U Le Jroper to
prorate {han sepaMatelyy

Mt e

shat pressure, in gensral, do the most recently drilled wells
have? I3 it highey or lower thal the aarly welils?

Haturally lower,

ihyt

some degree of depletion lLus Lelen piRCS.

‘m a1l three gsnes?

IMSUYRIlY.

I8 thet not Beemuse of inter¢oscuni-~siion?

Yo, eetainly net, here la no Intercomunlios® Lon Lelween Ronss,
How, ¥r., Sehushle, you sald, and i think properly, that bottom
hole pressure is no indlemtion of oil in place”

aite pight.

You steted that w well with obisins pressure ag ¢ osult of
the presencs of pas, or bhe pas eap, Milds up precsre more
rapidly then under water drive?

i admit that statewent,

Tsu gee sny oblestion Lo piving wells which vely on water pressure
a longer time in whieh to build up?

Yea, [ do, beommss you de not inow, end you will nct be able to

Tind auvdt wnetil ban Tt . vriaBlemw wrr: Tracve wmmFaovan Swad vean e oo
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drive,

I thought we Wmew, in cortain wells wo had waber drive?

1 ahowed wabter drive, but U 414 not sry 1L wes “he sain source
of &ROT'EYs

Thut water drive mm xhibdd Voe 1, s (het the rop it of nipher
or lower bettemm hole pressures Lhan 1t Dield averase?

Vhat usumlly, as [ reecell, is leoser than the avernio,.

Around the edges the tottox hole pressures are (enerally lower?
FOe

Cenerally spesking, that s net tmue?

You can't generalize horve.

I s asking 1f it is not more snpt to Do t(he cese?

That may be dus %0 mony cavBes.

In that end of the leld (indiemating: you have 10w &nd you have
“irhe ¥Most of the low prezsures are eround the odes of the fleld
ien't 187

I would net went to malze “hat genoreallizaition.

Tou would net aay Lhat s not true?

Loam net prepared o oo into thet,

4

on thind dherps 1 gay drsingss bDebtweesn pronerticg olng ob

e

n thia fial4?

Uhisn gou have latsral movement it I3 rather hewl ¢ prevent
aAreinapga.

So owtat 18 your coneluaiomt  There is mispetiom of »11%

There s aog.e

“here la some?

That is righte. It =y Le compensated, 1% may Y =oving from &
property that s gatting i+ froem sone othay prapipty,

The 1dea) thing would be for every man %o kiesp v oll undey

g dnti Ynow.e

adntt wou tust say thers wog some mivmtion?
T said 1t mizht be pomponsated,

There miznt be compensa:lon for the Jdrainags’

wfiitm
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#onld you say sore of i wells ere producing from iwo or Lhree
gones at one time?

Teh, some doe

That sovrnects those gones(

Through the Lore helea there i3 some connectioh.

After all, walls in *ve field are “oles In the groun? ihrouph
wiich there le some ¢onnection?

Ty are interpreting oy atatenent,

tdon't want o intarpret,

I said wells have penetratod s =any s&s Lhidee zones within

the oll eolwmne [ iemediately went on ts asay furti:or that
£id nnt mean that evepy Individusl well produged in all Ehpes
t 3t

I letiad down n note thet you szald thaps ware 850 o 300 wells
the Lores of whiich pormili intergomimicatione Tid T mize
underatand you?

%o, that ls rirht.

“o wouldntt those 280 o 300 wells, with an avepazs of a
Te=ingli oponing =

{ntoyruntins] 2ix to seven inch.

sould they pepmlt ntepgomumicatinm bebwean Eonepy

Yo, sowe dsgiea,

il there nay be some freacturing, although your did not see any
evidence ~f i1t%

Soat ie richt,

8 the permeability and poroslity of *he thres goner rrestly
varying?

Trtremsly varging,

xeept in this lmpsrvious astrata the® s not btree?

Tour degree mey be extreus, Mub the enitlrs ranse iz vert msall,
and sheprefores you oav slirmdnmte 14,

Do you mow wiy some we'ls, which you refer to, were driile

80 a3 to teke In only oo o iwo Zonss, and othems o take in
the entire oil columm'

Yo mean A1l three Soncg?

Ton ot 8 Bunassdts W ovrcakoas 9
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Tgphumaily the valnt iy 7 abhould gay, & number 7 w0t is were
Ani1led bafore this sedup was recornised $o 148 most gomplietest
extent,

~hen 4id snglnceye and -eniogists recognige thic to axist?

“hat has been zradually inepessing since e Ineerntion of the

+
&

Py

wldy

f you had -- let us sppoesne t o Bigbe 5P Yav Tvaxiss had loases,
ard you, as Bn sngineer ad gealoslry, told e trar seps
lo-nted in Zone Fo. 1, and 211 arsund wells wers 7l led, mnd
wou told tresm thay were Jrilled n Go, B and Yo, I, snd that
come 2 oand 3 414 not comennicate wit» o, 1. ORI S0 L

Pt Hlm sdulae Ched oy oould git

Grill effaehs on theolr lruis; that tloox
*reir lands beln: dra.oed?

Aoxty murgose I owovld 1oe gueh alvien, o L owenld not give
1% from arn onglusering slandpoink, [ woold protmils say it
gould e better €o go &osd and drill,

hy keep on drilliing 47 “here I no despger o0 Josoave”
“1s lesnl profession does not know the coni’iil g vulsbs, #o

Lher presuppose thn' Liepe woull be Jlrainsge, v

I

gondition
finng exist but Lhe eourts o not muw Ghe
If you kmaw thst 81l thess walle were J»l118el i: 1 up to youy
rroperty lina, you world ot hesltats o sdeise yoir elleng
that he noed not drill ters beraups be nould el Lo s iped?
s owas woprking bherve spdd Deogl (he! o cond L Ko 0w srge ‘ast,
would smy, feom on ov) ceeping and ceslosteel piescIpoint that
APilling WAS UNRECOAsLPY LeQMNSe Fo oLl Lo suilEr drelnage,

it Yhere ars ashep {sstars thed leep you 4»illliar

Tosy wonld net 211 Wi wa meuld neh i deainedt

Tt davopds cntively on pondttleome | Sfoundd lhora,

‘8 foilews than, dopen?t i3, ¥pe Sehushile, ' wo mi’ i e an
isalistie view of the hingy 1f we gouldl hut one 3 off, and
never toueh 1%, could we produss all of %be 271 feon Zones

1 and B, apd with the gemied dam above Sope &, hat the oil

ir Jdems 3 wouldd sever wigreate into Zones 1 oand &, snd the
repepyelr pregsure would nover Be lersaned ag & wiolt of

5 -
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producing the oil from lecnes 1 and 287

Do you nean if we had bes: able to foresee tiis early, wulere
stend khe getup before any wells were drilled, and had besn
able to 4rill down end stop the wells abeve Yome 3, and nevep
enter 187

Thet 1z right.

Then you higve & Larriey other thwn as I mentioned the po-sle
bility of fresture,

Mt 1f you inew you 4id not heve that, Outside of thas?

Then you eould,

~ould you be pretty coptaln that no o1l would migrate froz that
gone’

“hat ig righte.

Arel you would be squally eertain the reseyvolir pressurs sould
never be decreased in .:mes 1 and 87

Jeate that again,

Decreased in Lone 831, 17 7you are o6 tain it would not et
Not of any importance.

Hone at alle It (8 i perviouat?

Effectively a0,

- And you would be aqually certain the reservolr pressure in

Zone 3 would not be decrsased?

Tes, 1 think you can say 8o 1f it weve never opsned, if you
pormitted it to rermin in @ natural stats, then you eould
sxhaust the upper Fones.

A 1t not be distrmibed?

Tote

woes not witepr sneroach in 8!l somes?

it i3 sneroach:ing &11 ovey the fleld,

You don't mesn 1t is -oling throurh thip ispervions Bme?

I think not,

Then it ip eneroaching on &1l1 mneet

Zater iz tondirng teo Péﬁiﬁgy,lzi the 0il that has been wiihe

drawn £rom the reservoir oF risePvoliprs,

o1
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iR DBy Nre. Christie:
KEr, iichushle, what is the geologlesl formmtion, the s -ca’’od

foyration heref

Fermian limestone,

<hat geoclogical name doss it have?
¢ Are calling it Vercion limestone,.

‘nat ia the geolopleal formatiom of your Yo, £ gonet

The whole seetion tecnically is a formation, and that 1z refined

to horizons, those lovmations, or layers, 8o the entive limew
stone section if2 a formulion,
A1) three Sones are producing from the same geclople formation?
hat is right,

ILR by ¥re Flestwood:

Tme more questions The off'ieisl recoxds of the Froratlon Office

of the itmte of New lexlee, guotes ¥vr., Fdgar Xreus, &8 followvat

"me reservoir in (coper, ‘unice and ronument are present and

that alth several rorous £:mes may exist, thab tle -as, oil
| ]

and water sccumulation euls eeross such stratisra;hile gonsy,
ant that therefore the zas-oil conteet snd the olilewater gune
tact are essentimily heorisontal planes, irregularitiscs deing
dus to differenees in poronity near such econteet, itk zueh
& pleture of the reservolir 1% must De plain that there is
conpunication betwoen Bones, snd therefors thepre stigt be
drainage betwean zoness “hether sueh drainsge is repid or
slow mam upon local eomditions.” That is dated June,
1986, Do you disasres with ¥r, Kraus?

In scme parts he ia quite Mgzﬁ. In one part; hovever, I do
not sgrees I agree with the sones, that 18 ths szame theory
prosented here, He is quite right mbout having initerccorzamie
sation during geologie time, I am sure he iz eorrect tisre,
The gquotation states "is" comsunication thers,

I dom't moree with the present drainmge,

Ere, wahlstrom, of the Stanelind 011 2 Gms Company, testlfied
hers before the ivoration Comulssion on Januery 20, 1936,
atatings "I agree with ', EKraus' statewent, under seo one of
these flelds you have these porous horisons. Howsver, tlay

are sonnsoted vwertieaily and in ereamtaating. evd evo s oaw



N

et

51l sand water contasets are found, they 'wmve relation of depth
whiich would prectieally convince you there is this commestion
or you would not have found oil, zas and water in that relstion,
I am assuming hers that there are not any perticular sone or
strats pays, they are sll intercommunicsting. ‘e have several
syecifie sisaples in sacs pne of these Clelds that ehow de-
finite intercomrunication in wells 1380 feet srart.” dould
you say iir. wshlsirom slsc was mlsisken?

of course, you rust reailse those statementa were zude esrly
in the 1life of the fleld, Little development had talen place.
ey had not been able to get the soning effest. it had not
been evaluated to the degres we can evalumbe it now,

You think later devolopmenis we

{interrupting] ‘hey had & very sood start on the right treck.
Further deveslopment have ahown the ervor of thely wayi, in sone
raspaets? |

Theiy statements, $o far oo sctive interemsnmicatlion at Lle
present tine is concerned, I do not sgree with them.

And similarly, Er. Schushle, the procurement of adilitlmmel ine
Poroption in the future XMay al ar vour opiniont

it fleld st the present ti ¢ 15 B0 nemrly cugpletely developed,
we =might say we Lave sg razeh mowladge and infommtion at the
present tine, thet any chamges would s in ninor detalla,

In ather words, this 1s the latest, and peraps the bezt and
last engineering and geolorieal theary that will be sdvenvedy
That is quite right.

#itnese disnissed,



GECRGE He CARDL
being chiled as 2 witneass, and beiny Firet duly swor , was
exexined Ly ¥y, Jeth, and teatiftied se follows:

Stat @ your nems plesse,

Jeor;e H. card.

Are you the ssme 3r, ard vho hevetofore *23tified as ¢ witness
for vernasdall?

1 teatified back at the Fonument hearing in Lecexsher,

“hat is your profession?

ietroloum encineary.

Zow lome have you besn snguged in that profession’

Tle FlLOaPr oD We will sdedd bis guelificationas,

r. Card, weo have had & 1ot of tallk here about the movenent of
fluids. Do you sgree with the thesery sdvanced that oil wmoves
from a high pressure o & low pressure area?l

Yo, undey certsin conditiones,

ghat are those conditionsy

In & reservoir having unifomm pormesbility.

Are there any limestons f olds with whieh you are fa:lllsr that
have uniform permeshiity’

Hoe

et i the situstion al omusent? Is it & lissstons fileid?

it is a limestone Tield, yes, sir,

voes it have uniform permesbliility?

Ko, it does not. it varies widely.

In & limestone fisld of varying permeability, what is the effeet
of squalising the wzm"m:m’ pressure at the weil -ore?

4ith two sdjacent wells, one well having s permeability rmoh
kigher than the permesbility of the other unit, the pressure
gradient of the well having lew permeadbility would be wuch
astoeper than the well Yaving higher permeablility, therefore
the dreinage srea of ihe well ﬂmmg the high permesbility
would move inte the unit having low pormesbility, und would
drain the oll from the unit having low permesbility,

vonld you 1llustrate that with & sleteh of some kind?

e ¥ .
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{ditness draws s sheteh, rarked Shell ixhibit jlics 6).

You tawe the dividing line between the units, the verilcal lips,
the wells boing an equal distsnes fros the dividing line, This
would be the sbutein prossure gt the bere holes of ihe two wells
veing equal.

4411 vou indicete the high permeablility well with sn "1u%%

Tmis one would have low permesbility} this would have hiphe
You have indipated that by the worde "low®™ and “tigh"¢

Yod, %e would ass me vproduection, or recovery, 5o as %o equallise
th botitoem hole prespure nt ths bove hole of the wells ag this
line here (indiestingl, Then the preagure gradient say from
“he Lore hole of the low pewmenillity well weuld Le rather
aloep, whersas the pressuve gradient of the woll deving nizh
pormeabiliity would be much less, and would Interszent this well
over here {(indieatinglion this unit the slepe, this Jdrairage,
would of course e oreater becavae over hepe In thls sres i
low permeatility, sc thel the drainages aves of this well is
moving over into the umii of leov permeabillity and draining

part of 1is oil,

The slanting lines, under the word "Low" and under the word
P1igh" represent the pressure gradient?

Yes, pressure.

somewhat 1n the nature of 8 vurve, rather than & sIre o6 lined
when the wellz are Mlowing it iz more of 8 cuves,

Hougnly, n & stre ght line?

Shig represents the Buieln praasupre,

e slanting line Ipom the well under "Low" ihet roprvsents the
rrogeure gradient of the low pressure well?

low permes bility, ¢ assumes the pressure is equal st the two
wells,

ihe low pressure well, the preasure zwyadient is mush wore steern,
Is the: dus to the feer -- was that due to the Iagt that the
low permestility tales more pressure to get the oll out?

That 18 righte

In the high permenbilily well it td os less energy ‘o geot the
01l out?

That is trus.
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n the Bigh pepmesvility well it reaches faprther sve; Irom
the bome hole thaen In *he low parmesabiliityy

Hot necsssarily. It does until it inteorsests the irainege
ayea of the other well,

11 maves mueh more eselly through the ground -- in other words,
in the high peymeebility well ge%s this drainage, it may reach
over into the unit on which there is low permeatiiity, or on
which the low permeability well is locuted?

That is true,

And tdkc e oll frep thet wnit?

hat is trus.

Al thne oil ta en from that wnlt i not moving aominast pressure,
but the high vpressupe iz pinging it to the wellY

Yap, the higher pressurs Lore,

Arst roress 1t to the well¥

Yos, 3ir.

dnd misht wod ilts meizhoor of low povreebility?

Tasy 8ir.

How, Yw, Card, veferring uaek to apothar matters I we assume
intercorrunication belween the different producing sones, due
ta intereonnestion of the Zones Yy the wells, or by any
fracturing that may possibly exist, i theve amy sssuranse “hst
suer movermont of o1l snd ZRe gan Se prevented by means of
Lotion hols presaure?

Ko ABSUIRNGs .

vaes 1%t impessible to adluat predustion capecity satisfactorily
b bottom hole pressure?

{ should a8y B0y rebe

LHov. sy

Lre ard, did vou sy yeu hed to have unifaps perzealility

HIACE Dy Hrs Flestwoodt

vefore oil would Jdrein from & high pressurs ares to & low
pressure aree?

Yes, uniform permeablility with very slight variations,

I vellave you followsd that stetement by saying in no line-
stone reservolr you imow of dose oll migrate from Lizh botiom

hole pressure aress to low totiom hole pressure aress’

Py ¥ -
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Koy I 414 not say thet. I said I did nolt now of any limee
stone flelds of uniform permeablliity.

30 yeu do not know of any lirmmstons ields whare there ia
migration of oil from a high Lottem hole pressure area Lo

a low Dottom hole pressure area?

if you have unifopm permegblility berwecen those wells, and
had differences in pressure, it is szxpseted you would heve
migration.

Yo that 1f you lack uniformity in permesbility in 10w pro-
duetion fields, you do nobt know of any limestone field where
oil nigrates fyom high So low pressure areas?

Irn moat limestone fields permeabillity varies so widely you
wotild assume it would be Imposaible to ahow mizration.

You don't mow of any limestons fisld where there is misration
from high to low pressure areas?

I dontt imow of anye.

You stete that generally, weighting the bottom hole pressure
factor In & fileld would smunse migration of oil fmxs low bLotton
hole pressure areas Lo nigh?

L dontt undspatand what you mean by "welghting”™,

Giving 0%, as you recorrend, &8 against 75i, you 4o not bee
lieve oil will miyrate, or comwe from the low %o the Light

L ami¢ hetweon two wells, 1T you have unifors persesbiliiy,
thers is a porsibility of drainage,

“het is your Judgnent ss to drainage going on in the ‘omgasnd
rield?

It 13 very hard €o #8Y.

shat ia your judgment ~= 1 will strike that question. Assume
it 18 going om and is 4raining frorx the high to the low - or
from the low to the high pressure areas?

Tou are talking about ths shut-in pressure st the well Lore,
or the pressure whon the well is flowing?

“hiclhever you tasi {led o,

Iodon's Ynow what Lhwe pressmire line 18 bestwsen weiln,

“uppose there is o well with L38O pounds LobLtow hols rressure
here, and supposec hat soress the line 1z g well wish 1000

pounds bhottom hole presaref s there surposad 1o Lo Opsinscs



golnz on, and 1Y all those things are irue, which way would
the dminage be, from low to high, or high %o low?®

A You would have to inow where ths drsinage aress ‘nteprsect,

You are not sure i always ;oes on fronm low to hight

A 11 wil) migrate from high to low vhere you have uniform pedue
oabiltity,

) seferring o your aetoh =»w

EY Wle SRTHS Hay 1 interrupt, and have thet mariked xhibLILt Jo. §,
and introduee it in avidaﬁcc?

Refarring to fxhiblt loe 6, a8 [ understand that i1s ¢ drawing
of » well log and Leneath the word “Eigh" that means t(hr well
1s in a falrly high rermeabdility ares?

5 Yes, sir.

B In other words, cil moves through the formation with cone
aiderable esse?

& Yeos,

* ind the well beneath the word "Low" fa in & low rewmweability
ares, "tight", ss they zall 1t, and the o1l does no* flow with
mush ease?

A That 1s right,

3 2id [ understend thet if beth wells had egual stallc Lotiom
hele pressure, and wore a’lowed the same produstion per day ww

) {interrupting) No, { ralfd they wers produced zo s& Lo nive
them the saw bottom hole pressure. 1 4id not say the aame
rroduetion,

) They have been produced s0 as to glve them the smme bhottom hols

rresaure?

That 1s right.

p

N T will begin aboul equeiisation: £Just the proratior so az to
five the same allowahle, 8o we got two welle will %o sape bo*tom
hole pressure, two wells with the ssms a!llowable, ocne in & high
rermeadility arvea and one in a low, Under such eonditicns, is
1% your opiniom oil will rdgrate from the low to the hight

£ Yory, i Ehe preasmurs werse :rede? bask so that 1+ woul be loss
In the high permeability we'l,

1% would go frol the low peymeallllty seotion to the high, ne

-G
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matter whether the bottom hole pressurs wWas oven o not?

“hat deo you mean, "sven"”?

Just as jou take it at Ermmenty

ihutein, at the bors hole?

I8 that the way it is taken at onumentY

Koy 8iTe

row would oil migrste upder those gonditions?

I do not understand,

e wiil start all over agsin. You have tec wells, one in &
low, and ene in & high psroesbilily segtion.

Yooe

“oth have the sane static Gotbtom hole pressure} bogl: have ihe
gane allowsble per day. Is 1% your opinion Lhaere wou d be
drainage from one property to the other?

1ot me see whait you said -- you adjust the allowable rm Loene
#ella so you have brought the hottom hole pressure egal, then
you are poing to give the aame allowalhle for the next period?
Ctast the period with the same bottom hole pressure end the
seme ailowable, will there be drainage Iromx ous property to
the othar?

Unfor eonditions as axisss there, 1t shows the high permeabllity
wall would take {t from the low permoability well,

+e Wwill atarts all over arains 1 will penmell iu this very
1ishely 5o thet you can ‘ake it offe I have written in that
nech: of those wells have 1,000 pounds static bottwm hole
presswre, and i have written that sech of Lhe wells heve an
ailowable of 30 barrels por dayp i thay are produced wumder
rhat essumption, will there be drsinage Letween the wells
fros one to the other?

he next time you teits the bettom hole pressure e
{interrupting) Get this out of the way first so . can follow
yous #11) thare be drainage from one to the athep?

Bepe is the thingy tale ths next pressure survey, and youp
nigh permeabllity well #1111 probably have s higher pressure
than the 1owe |

#111 there be drsinage from one %e the other, with ihe asme

e & mue vl F



A “he dreinage reaches Lask farther inte the ares (n ocns than
Ltha other.

BY Fie LETHI You megn %0 sgy tney have the same pepmoesbilidy?

SY UNe PLOLTH DS Yo, sivrs e have the <wo wells Mr. “srd has
hoen {2atifying about, [ will stert the routine once =ore,

3 e have & wvell in & low pormesbdlility saetion, and one in a
Eigh rormeabllity zection, Uoth heve the zame Lottor hole
pressure an! the sems allewabla, 711l there Lo dralnsge from
ons proverty Yo the osthep?

A Undey those ocnditionk as I have weitien them up, 1 would
think there would be drsimage,

@ T want t2 Imow, undar the enditiors { ma stabting, whether
thers would be drainage?

The drsinage srea of the Llpgh paremability well =ould resch
etk ints the low,

old nll feon thet preparty migrate $a the obhar wropery?

i Ioabhmuld AhAnYg 8%

s that clonty
Tei, wnder the conditimme I lilugimate” thope,
Urpley &hw eoxiitliong ¥ Twe shated?

A Tom maws wlil the oll move from tha low to the high parmeabllity

eraa’
8 L Zontt know,
4 L saould thaink 1% wonld,

- ¢ gould move feom the low to the high Af they have ths same
bottom hole prosaure?

£ Your hizh permeabliity well would Lo producing longers

= deuld dhore e sigeation of ol Irom e Lo the other?

Tom would nave %o inow how Meh the allowable sas, how far bsek
1t poesy how far L 911 moves to the Lors holo,

witness wlianissed.

A, e Al oy

BY i, 3ETH: That is our esnsga,
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Ag Do JOOEAWE.

Leing calis) #8 & witness, anc belny ° irst duly eworsn to tell
the truth, she whole tuth, and nothing but the tyuth, was ex=-
anined by i¥. Ylsetwosd, and tastified su followss

e agunirad Ul
Srate your uams.
PN mﬁmg
Yoo &Y% 8 pevlogist wiith the Lernudatl?
ias, sire
Jtetioned at ¥idland, exas?
Tes, 8ire
And do New Hexico flelds ‘n w-ieh Samnsdall have ntorests
core under your imsediaste supepvision?
Thuy Coe
iow long have you been 1n toueh with ihe Homument Uieldl
Tver sinoce the dipeovery. |
Lave you had sceess to “he data, facts end Jleld records
acowmlated Ly nrasdally
i d0e

iave you stutied them ¢ the Lest of your abLlisy?

ape you educated s & gecloglast?

I Wale

Tall whers,

At Cyracuse and Sanford,

ow lomg have you baon prestioing the profession of peclogy?
thbout 17 YyoRrSe

Low long have you been atationed at ¥idland?

12 years.

Tow long have you been in toueh with ihe donunent {leld as
reolopgint for the ﬁl!ﬁ#ﬁg}l 11 Company?

Tver ginoe its diseovery.

44 you hear the testimemy prosented thia alterncon Uy 'ra
ceimenle, of the (hell <11 ~ompeny?

Tegy €Li%e

ire you in gonersl aocord with the opinioms whioh Lr, .chuehle

exproased on the witness stenfl?

ey’
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sith ssme of them. Jnme eapre contreary to zy idesas of reservoir
eonditions,

roint ent o the Corrd spion vhat psrtis-ular peint, or points,
you hald a different profless’onal opinfion than those advanced
by re Celuehle,

It eeemp guite provable *here pre Eones of produetisu, porous
perap, ‘They are pwful lard te trace, sspesially frow well
senples, the inforrebion e very poor, 1% Lo guite Tikely
Lere are thyee, or oure, Roreg, bWt LU hee beorn wy opinion,
and %111 ds, that these Zores have vertlioml wmovemenis Letweon
sonos, end that the rescrvelr, for all prselicel purposes,
enould Le ecngidered L2 Nt FesErVOLP.

I underatend you to mesn It fz your opixien that hev ale
interconnected, and ars -0t ssparate and semled off ons from
i othepd

I welleve there is conncotion beblween moanss, 0 the Ronss arve
rresente

could it follow, or woull Lt not follew, 1f there 1z & high
bottom hole presaure ares, snd & low bottom hele prossure area
in another plees, thet thore would e a tendency for the oll
to migrate from Lhe nigh Loelbiom hole pressure aree Lo the low'
i eam ant gquelified ae: an englneer, lowever, that is my ides
el tne aigration of ell, Irom the nigh to the low arems, and

that tney nad & certaln migeation over the rescrvoile

BY he vl aTeodiid Uou MRy CrOBs SXAMiNO,

B! #l. JETH1  No sress.

Hitness dismisoed,

boing oxlled as & wiinozg, and Delry: First vy gworn s teld
the truth, the whole tmath, and nothing bubk the truth, vas ex-
azined By lr. Pleetwood, and testified as followsnt

¥r, NarXley, you are (hiaf Geolocist for the rammadall o4l

Lermany?
Yeny, il
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How lompg ave you :eld ghmt positiont

JAiE FRravs.

Yrier &0 that time wers you s geolegist with thet compeny?
Tedy #ire

vor how longi

16 yearse

“hapre did you regeive your sdusatiomn’

#he Univepsisy of hansas and Galifernie,

And you bave been practising geolegy how many years clicgeiher
Abput 14 ganrs.

e Chiol deslegiet, with Zapmedally doss your duty ‘relude supope

vialion o gseclogy loohing to the geenmulation of iats and ine
formation in the varieus ficlds in the atates 4An whish the
somrany is ackive?
Ya, sire
‘mve. you had eomtaet w' th the Honument fleld in Lea Tounty,
New Kixicet
isa, &irs
Has thal LHesen of & pencral supewmvissry nature?
But i righte
And have yeu hed aocosa: to the data 30 ascumlnied?
Yos, aive
And have you astempted S0 study the cdatu to the heat of your
ablilityy
i vl
Tou Leawd iirs ehuehle, of the Lball Gil Company, teatify as to
the sonal pattemm which he bhirdm exlats In the Yomuent field?
1 dide - |
I would like to have you tell the Cemafssion wmias your opiniom
18, in & zensrel wiy, as to those setiers.
Ry opinion ls that thare sre dilferendes in degres of porveiiy.
Tuose difforenses are regognised, Those hardey,; nore denae,
less porous stresks are wown to exist in the fisld, but it is
& meiker of degme, ¢ do net weliewe thoae npervious Rones,
or nupmporeus somes would prevemt the migresion of oll from
M xons Lo anethery

'] B
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Yov Bhonk 1f the pones exist, they are Interconnsctsd and
commnicatingy
L woulante think that ¢nuid be Droven.
shat is your jwuligment’ In other words, do you belleve there ave
three, or morae, Zonos, and that eash one is senlsd of? and
sapareate?

baliave zones are thers - we recognise three sones as bLeing
sonss in whieh poreoalty 1z less than 1t is in n ssndy zons
and “he pay section,~ that portion which is oceuplod by irhe oil
proaduction.
Do gou think the gones are gonnected?
Yes, air,
“ould it necessarily follow that with hisgh prossure gress snd
low pressure sareas, would thet resuld in migration of oil from
Bioh pressure areks to low?
T oghink it would,
fomay heve omisumcdsrstind Ur. coehushile, Wi accerding to him,
tie gonee 1ald down were about as 1f & enewede well had been
1a1d down >owigontally beSwess the romen, ‘2 “hab your opiniony
Ho, aire That 13, the sawples, the ghowings of the logs wna
that there wng persg’iy prasent, n lhese rartiloviar logd.
You tAnk they ara infspeowmamieading?
T ehink thay are sitepscrond eabing.  © &hinl e evidenes
poorg the feet thet thepe iy Intepeomamicstion bobtwean the
gaparpte sonss, Jertainly there f2 no evidents *hst would

ove, ir wmy opinien, that trare iz nol dralnscs gt 1 T 1@y
b2 » ¥i A ot

‘u

Hin the speesiled songr,

w

CPOL. T oaY WATLON My Epe Sothy

Yeon meer the Zoncs are comeetsd nor Lo wells, Lery Loles? he
varioua "ssza® are esnusectad By sha bors toloat
et L8 LIus oo, Th . wnd pvight oul Uy lre Lohuenlety

fentineiys Hwi thare oo mome BBU Lore holes comnecting the

cEn Fol glve some wmaph or dat® 88 fre Lagis of your opinicn

By 8ir, onr apinion 1 wsed on development in our own

walli, shoie we vound coivesely poarous econdilioms existing,
'l



and ws ars Dilrmly of (8 opinion that =igration ef 211 nol
anly i3 po3alble, but loes tale place bLetween wells Iin
sootiona as poesdus s RS ang manblonsd,

Dave you vwde any iy *he “leld ax s whole in an efferd
Lo Adetersing whmther the gonss ays gereratsd LY an ‘npenetrable
wall?

Moy #im, we nevar havs meda that giudy,

Tou nave never made o ptudy outaide of your swn wells relative
zo e ponal pattern of that fieldy

o, 8lr, we heve never pads a detailed atudy,

Tour apinion is besed on tats which your company hme in thelp

soficet

Leped om thae pature o the reservelir, with i cormon water

revel woleh orizinally axisted, & sub-~z86 datum of <350 feet,-
g leave the teptlmony wes It wes -340 feeat, = alv agros

within thogs limitati ms originally sressures were equallzod

taraughout the reservolirs wWe find, w2 ndicated -n this man,

the’ tis so-cnlled Lopoerviovs Boneg, which are sonposed to

separute a6 041 in omeh Bune, 4O hwve & Joowe of paroesity snd
EALUTEALION,

ot gegond 3meT

i this Bone supposed Lo prevent the migretion of 211 in the
reaspvdir from this Bdie,

pid your do e Jield work yoursell?

I have been in the Jonmument fleld,

noet

ipe tirms, on ong of our ¥elle, mly once,

Al aof your trghineny La hoged on wh bt hgs beon reporited to you?

“rel le plehb, but 1Y sones tnley my dlregtion,

You have not expmined cublings <7 <he wolilis prpsenallyy

Pl rergcraliye

Lot thpougnout the [iela?

Ho, 8ire

Your opintem te fuet en sasurpblont

It 1z an opirion thet hes bosn eoncurred in up 'miti) recently
I think by the melority of geologiatz fenmilizr wiih ‘hia aree,

£
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Haw many years sas tha® o1l levaliny off in thers, Low many,
sany veara has it taken thst oil and watar ho level of ™

I wm nat that cond g et osmesielan,

Cruldntt 4R Yeval off in this unlinited peried of seolosie tine
Just sthrough s soell opening¥

You mean thilg harisonital sons oF produstlom whlioh eutn noesnss
the giratiorarhy? Coulda't (% lavel off through mw soall
epenin?

e awalill opsainet

Bob dmowing how lans CY has tacen, 0 2ot Plsk thal ouestton
eruld Lo anaverad,

Tou wnow Lt Das ey Jong wnough et one scall opening
ave loveled the whiolr thing offf

D omy aplalon, sin, noe

JLEAT W BY Bre  leetwoods

. - . . R cm % o o . A o O A LT S
Nre €huanln niatel oo are soayy 253 to D00 well tores v 0 gh,

E = T s y & = #a § .- 4 i g &% g ‘ g . e
a. lemdl Iv his eplalon, somocbked ziwe chiyee monss he spoe of

Zow resald one @l toe FIrst amsadall gelle sould have aade
Log 300 o SJ,000 DarvoLs 4 Jayy
a-ﬁ’ R} Darpelis.
SHEOUE e 9K o BeVvelh Lndh Balae
st 18 rughibe
You toink it s unisportant that 200 $o 300 auc »olas nioPe
gconpeet fhage Smes
L tninkg that ias vopy inmporiant,
iitnees diszissed,

-~

B, YIRS vt We post,

N

"o LETHY Ao rast,

e DLV IANETEe Those wrho wiash o submit belefs o statenents

i oY Lomtment hearlng swd A0 80 Wy thes BEsd of Parehe

Jhaysupon the Losmmission af foupned,
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I hereby sertify itst the foregsing end &l'ached seventys
8ix paces of typewritten natbor, ?mx::*mn& one to sovenby-six,
vath ineluveive, are s trmue, corpect and corplate tm%cript
of the shorthand notsy “een Ly me at the hearing n the
sluve ebitlied cpse on the Tth day of Tereh, 1940, snd by
me axtendad inio typewrlting.

“ltness my send this 18th dey of Serely 1040,

ﬂ’??&t



